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HYDROELECTRIC IRRIGATION IN ARIZONA 


(This discussion on irrigation power supply in Arizona is abstracted from a report on the power sit- 
uation of the Salt River Project by O. H. Ensign, chief electrical engineer, U. S. Reclamation Serv- 
ee ice. It contains valuable cost figures and comparisons of hydroelectric, steam, oil and gas power.— 


The Editor.) 


Power on the Salt River Project in Arizona is de- 
veloped at four hydroelectric plants which feed into 
a transmission system covering a large portion of the 
project and transmitting power to supply two large 
loads at Miami and Superior, the maximum distance 
of transmission being in the neighborhood of 80 miles. 

This power development must be considered as 
secondary to irrigation, since the latter is the main 


a NS Ee 





valley plants and returned to the river below, but in 
general the power available follows the irrigation 
demand, being at a maximum during the summer 
months and approaching zero during December and 
January. 

Retail light and power distribution involve such 
an immense amount of detail in the way of accounts, 
meter reading, lamp renewals, repairs, etc., and re- 





Roosevelt Dam and Power House. 


purpose of the reclamation project, and where the in- 
terests of the power and irrigation are not identical 
the irrigation interests must control. The interests of 
power and irrigation do conflict to a large extent, 
since the plants are dependent for their water supply 
on irrigation requirements of the project. When no 
water is required by the farmers no power is available 
unless stored water is used during such periods for 
power purposes alone. ‘The situation is relieved to 
a limited extent at certain brief periods when the flood 
waters from the Verde can be diverted through the 


quires such a highly specialized organization of meter- 
men, solicitors, repair men, bookkeepers and others 
that the Reclamation Service has avoided entering this 
field, and has constructed a power system adapted to 
supplying power in large blocks for individual con- 
sumption, or to be re-sold by others. Most of the 
lines are operated at 10,000 or 40,000 volts, and can 
not be tapped at an expense which will justify connect- 
ing a load, smaller than 100 kilowatts, or more. The 
expense of tapping the 10,000 volt line would prob- 
ably not be less than $250. The 40,000 volt line could 


race 
en 


Fie APR a ION AN IEEE AE IT i 








106 JOURNAL OF ELECTRICITY, POWER AND GAS 


not be tapped for less than $2000. Each tap is a weak 
spot, and the more taps there are, the greater are the 
chances for trouble, and interruptions to service. 


A small high-voltage transformer is not a very 
reliable piece of apparatus, and its insulation is liable 
to break down and endanger the property or lives of 
consumers taking power from the secondaries. Good 
practice demands that pressures not exceeding 4000 
volts be used for house to house distribution, on ac- 
count of less expense involved in making taps and the 
greater reliability of the lower voltage transformers. 
The range of transmission with these voltages is, of 
course, limited, and small consumers must be served 
in groups receiving power from the high voltage lines 
at some central point, and transmitting it at low volt- 
age to the individual consumers. The cost of such 
service is necessarily quite high, and in the present 
case will probably amount to $175 per consumer for 
lines and equipment, and not less than $45 per year per 
consumer for maintenance, operation and power. In 
considering the cost of this power system, it should 
be borne in mind that the system has been gradually 
evolved from a small beginning, which was at first 
intended to supply simply power for the construction of 
the Roosevelt Dam, and possibly a small amount of 
pumping; also that the extremely hot climate has ne- 
cessitated the installation of electrical machinery of a 
little more generous design than is ordinarily required 
and consequently has increased somewhat the cost of 
building these plants. It is equally true, however, that 
many of the difficulties encountered in the more severe 
northern climates are not met with on the Salt River 
Project, and thus the advantage of the hot climate 
tends to offset in a measure its disadvantages. 


The main transmission voltage is 45,000 while the 
smaller pumping plants and other consumers are sup- 
plied from an 11,000 volt secondary net work. The 
lines are for the most part of steel construction and 
copper has been made liberal, approximating the 
economic section which is comparatively large, owing 
to the high value of power in this vicinity. The lines 
have been very successful, with the exception of the 
main transmission line from Roosevelt,s which was 
found to be subject to serious interruptions due to 
lightning and birds, and has been recently recon- 
structed, using suspension insulators and two ground 
wires. Some of the less important lines are run on 
wooden poles. 


Substations. 


There is one permanent substation—the Chandler 
substation, eight miles south of Mesa, which trans- 
forms the 45,000 volt current to 11,000 volt current to 
be delivered to the various pumping stations of this 
vicinity. This station has an installed transformer 
capacity of 700 k.v.a. and is built of reinforced con- 
crete. At Phoenix a temporary substation, consisting 
of a corrugated iron building housing the 700 k.v.a. 
bank of transformers, has been constructed to supply 
the local load and at Glendale a similar substation 
having a capacity of 150 k.v.a. has been installed. 
Power is delivered to the Pacific Gas & Electric Com- 
pany at Phoenix at 45,000 volts, and at this voltage 
the Inspiration Consolidated Copper Company will 
receive its power at Miami. 
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Pumping Plants. 

Of these plants all except the Highline plant were 
built by the Government, the latter having been 
built by the Highline Canal Construction Company. 
The cost and capacity of the pumping plants is shown 
in the following table: 


Plant. Motor H.P. Discharge. Cost. 
Chandler Wells, 6 batteries.. 450 60 $112,500 
San Francisco Well........... 100 7.6 29,000 
Ce WEEE, WE aks is ewes sce 100 11.65 7,500 
NEUES dnc we we he bate che A Me 450 60 57,000 
McQueen (estimate) .......... 125 15 19,500 





$225,500 
First Cost of Power System. 

Based on the actual cost of the part of the system 
completed, and estimates of the construction work in 
progress, the first cost of the completed system will be 
as follows: 


Roosevelt Power Plant, 12,000 K.v.a@..............c000. $ 651,000 
Roosevelt Power Canal and Dam............ceeeeseee 1,500,000 
South Consolidated Power Plant, 2,000 k.v.a........... 162,000 
Arizona Falls Power Plant, 1,060 k.v.a............... 109,000 
Crosscut Power Plant, 5,250 K.v.a..........ccccnccece 445,000 
Ey he Oe oe eee 255,000 
IN SR ici, ots sb ye ee Nae es se ewes BET eds ve ae & 91,000 
I SE SL hd Wi einice a Chae tthe kee bwee 787,000 

$4,000,000 





Mesa Switching Station. 


Included in these figures is $1,500,000—the entire 
cost of the Roosevelt power canal; also $255,000—rep- 
resenting the cost of the Grand Canal Extension, plus 
three-fourths the cost of the new Crosscut canal. It is 
doubtful if these charges against the power system 
are equitable, since the Roosevelt power canal was 
built primarily to supply power to the Roosevelt con- 
struction plant, and on this basis alone can this con- 
struction be connsidered a paying proposition. At 
Crosscut—while the new canals were dug primarily 
for supplying water to the plant, the benefits to the 
project irrigation system were considerable and a large 
part of the cost is justly chargeable to the canal sys- 
tem. It was on this basis that the work was first 
undertaker. Probably $600,000 to $800,000 could justly 
be eliminated from the cost of the power system by a 
proper adjustment of these charges. 


em 
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Present Load. 


The load connected with the system at the present 
time consists of ten customers, aside from the Govern- 
ment pumping plants and construction plants. The 
maximum demand of the present load, and the kilowatt 
hour consumption of the various consumers during the 
year 1913, is as follows: 


Maximum Consumed 

Demand kw. Power 1913. 

OE OO EE ee reer Core 5055 6,472,983 
SING MOE 6 cose dtlnk cv ceetecws 1225 1,967,425 
Line and transformer losses......... 1,078,162 
6280 9,518,570 


Assuming a diversity factor of .8, there is a prob- 
ability of a maximum simultaneous demand of 5000 
kilowatts, which we may be required to furnish at the 
present time. 

During the heavy irrigating months, there is a 
surplus of power, but during November, December 
and January, the amount of power available is very 
small, and for 55 days some stored water or steam 
power would have been required to carry the assumed 
3000 kilowatt load in the Valley. 


Cost of Operation. 


An estimate of the cost of operating the com- 
pleted power system is as follows: 








Opera- Main- Deprecia- Superin- 

tion. tenance. tion. tendence. Totals. 

Roosevelt Power Plant.$15,000 $13,000 $26,040 $1,200 $55,240 

Roosevelt Canal .. 8,000 5,000 6,000 200 19,200 
So. Consolidated Power 

| FSSA arr 5,000 3,300 6,480 800 15,580 
Arizona Falls Power 

RE SS a ae 4,500 2,200 4,360 700 11,760 

Crosscut*Power Plant.. 10,000 8,200 17,800 1,200 37,200 

Crosscut Canal ........ 1,000 800 1,020 100 2.920 

BUBSCMSIONS. 26. cvcccecns 3,500 1,000 3,185 600 8,285 

Transmission Lines.... 4,500 5,600 31,480 1,200 42.780 

$51,500 $39,100 $96,365 $6,000 $192,965 

General Expense....... 12,000 

TE. xnlets sD aaaaee $204,965 


The total estimated income from power sales 
compared with the sales for 1913 is as follows: 





1913 Full Operation 

Actual Credits. (Estimated) 

Used by Government............... $ 18,487.72 $ 25,000.00 
EE sna oat Shp a0 we So eee 111,608.50 150,000.00 
ee Wk SON ORIONR 5 on c's Sevide s eck ER EES ee 386 250.00 
$130,096.22 $561,250.00 


Based on the foregoing estimates, net results for 
full operation, and for the vear 1913, may be compared 
as follows: 


1913 Full Operation 

Actual. (Estimated) 
SOIT GOR in. iii an ce gees $ 87,069.79 $204,965.00 
ee OE ox bc cee ace ce esen 130,096.22 561,250.00 
Es gale Cede he Ghia 0 Meee. 43,026.43 356,285.00 
ee ee eee eae 9,518,570.00 79.000,000.00 
OE Ere ee a 144, 4{7Q, 
Ce DOE We OE ei ceswuceares 0.915¢ 0.257¢ 


For full operation net credit to power $356,285 
will represent 8.92 per cent per annum on an original 


investment of $4,000,000. 


Comparison With Other Forms of Powers. 

Steam power. Referring to the comparisons be- 
tween electric power and the use of steam engines, it 
may be well to analyze the more or less recent im- 
provement in power generating means from fuel avail- 
able in this locality or elsewhere. Ten years ago it was 
thought that the economy of power generation had 
reached a level. Here there were a few isolated plants 
using expensive superheating methods, which accom- 
plished a very high plant economy, and certain gas 
engine developments had reached certain high econ- 
omies under the most advantageous conditions of 
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test and the right kind of fuel, but these plants could 
be classed as experimental at that time, or at least, as 
applicable to only a few special installations. Since 
that time much experimental work has been carried 
on, and some very notable advances made along the 
line of fuel economy. There is no coal available for 
Salt River Valley that can compare favorably with oil 
for fuel, so we are confined in this locality to oils, or 
the distillates therefrom. 

Concerning steam power plants—a cross com- 
pound plant, having a capacity of from 90 to 200 h.p. 
with re-heating between high and low pressure cylin- 
der, steam jacketed, high pressure cylinder, and econ- 
omizers, will produce, when operating continuously 
at full load, about 2400 indicated horsepower hour per 
barrel of crude oil. I believe this is about the range 
of sizes to which we shall be expected to furnish power 
to large units in the valley, hence this is a fair basis 
of comparison for the larger power users. This would 
apply to pumping plants, ice plants, alfalfa mills and 
other industries of this character where the load is 
practically constant. 

It is a well known fact that steam economy of 
such a plant would fall off very materially were it 
operating at lighter loads, and the steam turbine with 
its flat steam consumption does not come into con- 
sideration in plants of this sort. It is only well 
adapted to electric generation. 





The Diesel engine. There have been numerous 
efforts in this country to burn crude petroleum 
successfully in moderate sized plants, and in the 
east on paraffine base oils with Diesel engines, 
or engines slightly modified from Diesel _princi- 
ples, more or less success has resulted. Unfortun- 
ately most of the material appearing in the tech- 


nical journals has been published in the interest of the’ 


manufacturer, and is to be taken as over-optimistic. 
Very few reliable data are available, as these installa- 
tions are not very numerous. The Diesel engine has 
not entered, to any marked degree, the field supplied 
wth asphalt base oils, and the writer’s opinion is that 
it never will on the straight crude oil. There have 
been a few installations in one or two mines in Ari- 
zona, notably in the United Verde mine of Senator 
Clark’s, where an attempt has been made to use the 
Diesel engine. Such attempts have not been success- 
ful using crude oil, and they have been able to run 
only on stove distillate from 32 down to 23 gravity 
This is a dark colored distillate from California crude 
oil, but is perfectly liquid, and carries no asphaltum. 
Even on this fuel, the engines have not been emi- 
nently successful, as very serious repairs frequently 
have to be made. In this country we expect a machine 
to take care of itself, and not receive the intimate 
attention that is given to power generating units with 
low labor costs for skilled attendants in Europe, where 
father and son follow the same vocation, and hence 
operators can be found who consider such work as 
their calling. These men are contented with their 
work, and are usually proficient. Such proficiency is 
absolutely necessary with a high grade machine as 
the Diesel engine. The Diesel type engine will have 
a very small sale among individual farmers, but it 
will be used more where a large corporation, able to 
employ expert help makes it practical, or in manufac- 
turing establishments where plenty of skilled labor is 
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available for repairs. Even then first cost properly ac- 
counted for makes the increased economy of doubtful 
value. 

Use of stove distillate. There have been a number 
of attempts to use the ordinary Otto-cycle engine, on 
low grade distillates by heating them to a high degree 
before entering the cylinder. These have been some- 
what successful, but repairs are frequent and expensive, 
and it requires a certain degree of expert knowledge 
and skill to operate such units. There are some devel- 
opments, however, under way that promise possible 
success along this line. There have been installed at 
Casa Grande a number of units, and one in the Agua 
Fria country, with an engine of this type. About the 
Agua Fria plant there is quite a scrap heap consisting 
of experimental and replaced parts, and the plant as I 
saw it last was running in a very satisfactory manner, 
All these types of engines are very expensive, costing 
from one and one-half to twice as much as a straight 
distillate engine, and practically equaling a steam plant 
in cost. In the hands of skillful operators they will 
show under test between 12 and 16 brake h.p. per gal- 
lon, of the heavy distillates, but there are a number 
of things requiring improvements that make them un- 
desirable and expensive experiments on the part of the 
user of such units. 

Santa Fe tops. The next in line of development 
is an attempt to burn heavy distillate, or what is known 
as Santa Fe tops, or Standard gas oil. This material is 
slightly reddish in color, having a gravity of from 36 
to 40, and may be burned in the ordinary socalled gas- 
oline engine with special means for heating or car- 
buration. This material, while not so low in price as 
the other, is but a fraction higher in Los Angeles than 
stove distillates which sell for 2%c; and the gas oil 
sells for 234c in quantities. However, it requires on 
the part of the operator a good deal of attention. In 
fact, it is sensitive to sudden change of temperature 
of air, and the engine must be watched through the 
change from warm daylight to dark night to be sure 
that it does not stop. So it requires considerable per- 
sonal attention and labor to take care of it, which bare- 
ly compensates for the difference between it and the 
common and well known distillate. 

Engine distillates. The next grade of distillate is 
what is known as Engine No. 1 Distillate, having a 
gravity of 45 to 50, being comparable to eastern kero- 
sene, except that it is much more explosive and easily 
handled. This is a fuel that everyone who has operated 
an engine in the south and west is familiar with, and 
it is not difficult to so equip an engine with devices for 
handling the fuel that it may be left with slight atten- 
tion; usually if a man is within sound of the exhaust 
he need not necessarily visit the engine more than once 
or twice in a day of ten hours. 

The price of these three fuels—stove distillate, gas 
oil and engine distillate—in Salt River Valley is 8c 
a gallon for the first two, and 13c a gallon for the 
engine distillate. Today there is not working in the 
Salt River Valley, to my knowledge, more than two 
or three plants with a lower grade fuel than the engine 
distillate. 

Fixed charges on engine plants. One fing which 
is often lost.sight of by the consumer in discussing 
his cost of steam or gas engine power, is that his in- 
vestment is not recoverable, at least only in small 
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portion, in case he abandons it. Therefore, he must 
charge a fixed depreciation per annum, the interest 
on investment and repair bill, although it is customary 
with gas engines to charge 15 per cent per annum for 
depreciation and repairs, covering them under this 
one charge. The manufacturers use that figure them- 
selves, so it at least must be conservative. On the 
other hand, a gas engine in the hands of any one but 
skilled experts is liable to sudden and disastrous dam- 
age. In fact, any power plant generating power from 
the use of fuel is subject to this loss, and it is only 
fair to charge this in as depreciation when counting 
the cost of power. 

Electric rates were based on the known price of 
fuel in the valley, and from a business standpoint are 
just and fair. The cost of steam power plant is based 
on reliable operation of plants of this kind in Southern 
California, where skilled attendants can be secured 
at a low figure, and where expert consulting advice is 
used to keep the plant in good condition, so that the 
comparison gives the user the benefit of the best kind 
of operation. The comparisons may be summarized as 


follows: 
100 h.p. Plant (Estimated), 
Load Load 
Factor. Factor. 
100%, 50% 
US. R. S&S. rate per brake hp.-hr... 2... dec cceee 1.61¢ 2.12¢ 
Simple condensing steam engine oil, $1.65 per bbl. 1.78 2.30 


Compound condensing steam engine oil, $1.65 per 
Ny 866 he ew sepa s eeu ad Paks els Ca obie a ie 1.60 2.14 


Simple condensing steam engine oil, $1.35 per bbl. 1.57 2.04 
ee condensing steam engine oil, $1.35 per 


aw d's 0. es CR eeh a 4 8d 6 ven. b had bnew abie 1.45 1,94 
The present price of crude oil is $1.65 per . 
bbl., but the expected new freight rate may re- . 
duce this to about $1.35 per bbl. at the plant. 
25 h.p. Plant (Estimated), 
U. @i.2. Bi vate per. brake bp. och ibis ccc cas. 2.10c 2.84¢ 
STI NE ne a ae Ta i ad pe Gewese peas's Kacehe 2.24 2.44 
Engine using “Santa Fe Tops”..........cscee0.- 2.19 2.44 
Miscellaneous. 
(Actual Cost of Power at Switchboard). 
Pacific Gas & Electric Co., Phoenix, 500 kw., 
load factor 4607,, oil $1.45 per bbl........ 1.58c per hp.-hr. 
Pasadena Municipal Plant, 3000 kw., load factor 
A ee eee eh eee ee 0.985c “ ” 





The ideal executive is the one who uses his own 


previous experience in judging and selecting the men 
who are to assist him, and thus knows that he may 
turn his mind to bigger things and feel that the details 
will be carried through correctly. True executive 
ability lies in getting things done by others more com- 
petent to do them. 





The Oregon water code has been in operation 
about six years. During this time approximately one- 
half the irrigated land of the state has been surveyed, 
and all rights on many of the largest stream systems 
have been permanently settled. Perhaps ten years 
more will suffice to complete this “Doomsday Book” 
of waters. This work should go on until every exist- 
ing water right is placed on record, even if the entire 
expense must be met by general taxation. No other 
state forces its water users to submit to these adjudica- 
tions so that the extent of surplus, or public waters, 
may be known, and at the same time collects such 
heavy fees as Oregon. The state is equally interested 
with the water user in knowing the extent of his claim. 
The title to all water is in the state. Only the right 
of use is vested in the owner of existing works, and 
this conditioned on use.—John H. Lewis. 
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THE SLUMP IN HYDROELECTRIC CONSTRUC- 
TION. 


(This statement was submitted by a prominent 

Eastern engineer (who desires his name withheld) 

in response to a request from the U. S. Department 

of the Interior that he give his opinion as to the 

causes which have brought about the recent falling- 

off in the amount of hydroelectric power construc- 

tion. Discussion is invited —The Editor.) 

The fact that there was less hydroelectric con- 
struction during 1915 than in years past, I attribute 
to the competition from steam power and to govern- 
mental restrictions to water power development. 


Competition from Steam Power. 


The great reduction which has been effected in 
the first cost of steam turbo-generators, the saving 
which has been made in the steam consumption of 
such generators per unit of output, the resulting 
material reduction in the size and first cost of the 
requisite steam boiler plant, the greater reliability and 
value of locally generated power, as compared with 
transmitted power, the acts of public utility regu- 
lating commissions, in valuation or rate cases, in pen- 
alizing utility companies buying or developing water 
power, by disallowing the value of their steam sta- 
tion investments; the fact that public utility com- 
panies having or buying water power are frequently 
subjected to rate attacks which would not have de- 
veloped but for the popular idea that water-generated 
energy is necessarily the cheapest and should mean 
very low rates to consumers, whereas, everything con- 
sidered, most water powers cannot compete success- 
fully with modern steam stations, the persistence of 
such (frequently unwarranted) demands, especially 
for low rates and the heavy direct and indirect costs 
of proving the real facts have caused many public 
utility concerns to appear indisposed either to develop 
or to buy hydroelectric power. 

No general assertion can be correctly made, that 
water power is cheaper than steam power or that steam 
power is cheaper than water power. The relative 
cheapness of these two sources of power, if freed from 
any artificial handicaps, depends absolutely upon the 
local conditions in each case. In some cases fuel is 
scarce and exceedingly high, and boiler water may 
be bad and condensing facilities not of the best; in 
other cases fuel may be exceedingly plentiful, cheap, 
and of excellent quality, and water conditions for 
boiler and condensing purposes of the best. .In some 
cases water power in large volume is reliable and can 
be cheaply constructed; in other cases the reverse is 
true. Everything else being equal, those who must 
have power will use either steam or water power, as 
seems most advisable in their particular case. At 
the same first cost, the tendency is to use steam power, 
because water power machinery has already reached 
nearly 90 per cent efficiency, whereas the first cost of 
steam machinery is rapidly decreasing and the effi- 
ciency rapidly increasing. The developer of steam 
power, therefore, usually figures that improvements 
in the art will ultimately cheapen his costs, even 
though the price of fuel may continue to advance 
slowly; such advance in the price of fuel has always 
been less rapid than the progress in efficiency of its 
utilization. 
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In the foregoing I have referred to public utility 
company power consumers because they are among 
the largest interests concerned and because they rep- 
resent a thoroughly regulated line of business; also 
because, to the extent that water power developments 
are made under state or federal jurisdiction, and op- 
erate under franchises, they will probably be simi- 
larly regulated eventually. Another reason is because 
the public utility power companies are gradually but 
surely securing an ever-increasing percentage of the 
power business. 

[ think the falling off in construction may be laid 
to well-founded apprehensions on the part of investors 
with respect to some of the above points. They are 
also realizing that usually the expenditure needed for 
the initial water power development is considerably 
beyond that which the immediate market will sup- 
port, and upon which it can earn interest charges 
while building up a business, unless those develop- 
ing the power already command a market and distri- 
bution system operated by steam power, the load on 
which can be turned over to the water power devel- 
opment. 

The only way to make developments of water 
powers attractive is to make them successful and profit- 
able. This requires that they be fully loaded, and this, 
in turn, usually entails auxiliary steam stations. The 
selling prices for the power must be kept down to a 
level which will, on a competitive basis, get all the 
business within reach. 

Government Restrictions. 

Any element of cost which adds to the prices at 
which power is sold curtails the market out of all pre 
portion to such cost item. These prices must pay 
operating expenses, taxes, fees, depreciation, amortiza- 
tion, and an investment return which is fair and attract- 
ive to capital. I believe that it is greatly to the interest 
of the country at large and of real conservation, tha‘ 
each of these items be kept down as low as possible. 
Taxes and fees can be minimized by eliminating un- 
necessary charges by the federal government. Amorti- 
zation of captial can be practically eliminated by the 
granting of an indeterminate permit, under. commis- 
sion and court regulation of rates, with a fair pur- 
chase or reclamation clause covering the original prop- 
erty and extensions thereof, and a fair minimum term 
of occupancy, say at least fifty years, in order to give 
those who venture their capital in the enterprise a 
chance to develop the possibilities and earnings of the 
situation. 

Most water powers now have a hard enough task 
to make a good showing against other sources of 
power, without having added to their difficulties the 
uncertainties of government by rules and regulations, 
together with avoidable taxes, fees, or amortization 
costs. The benefits which would flow from eliminating 
these cost items would be pronounced, whether meas- 
ured by the comforts and benefits flowing from a 
broader utilization of water powers throughout the 
country or by consideration of fuel conservation. 

The most serious present obstacle to obtaining 
capital at reasonable rates, or at all, for water power 
development where government land is involved, is 
the very general belief that water power. investors on 
public lands have been, or will be harshly treated. In- 
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vestors feel that tenures are unsafe which are gov- 
erned, not by general laws applying to everybody, but 
by vitally important rules and regulations (in effect, 
laws) to be issued by and changed from time to time 
at the discretion of political appointees of the party 
which, at the time, happens to be in office. They 
feel that it is not humanely possible for all these fre- 
quently changing officials to have, permanently and 
consistently, the same views. They feel that so long 
as tenures depend upon the personal equation or 
views of the official having the matter in charge for 
the time being, a variable and shifting policy affecting 
tenures is certain to follow the changing views of suc- 
cessive Officials. 

The large amount of capital required for the de- 
velopment of hydroelectric power itself, and the very 
much larger amount of capital depending upon the 
stable use of such power, represents, in the aggre- 
gate, such a large volume of money, and the invest- 
ment is of such a permanent and ever-growing char- 
acter, that investors are unwilling to embark in such 
enterprises unless their property can be governed by 
absolutely the same laws as govern all other property. 
It seems most important that no burdens be put upon 
government land powers that are not put upon every 
other power upon private land, whether operated by 
fuel or water. If there is to be any differentiation 
of burdens between powers on government land and 
those on private land, the government can greatly 
promote the public welfare by providing for the de- 
velopment of public land powers under conditions more 
favorable to capital than is possible on private land. 
The really important thing to bring about is true con- 
servation, that is, development and use. This is in- 
finitely more important to the nation than are the few 
dollars collected under the present system. 

I think that any change in the law. which will 
give to the developments on government lands an 
equal or better chance in competition with develop- 
ments on private land will be a real constructive 
measure. 


The Detroit conduit ordinance was unanimously 
turned down by the Detroit common council on De- 
cember 28, 1915, after a year’s investigation. The 
committee’s report stated that “the proposed ordi- 
nance was unnecessarily drastic and would increase 
the cost of electric wiring in Detroit from 50 per cent 
to 100 per cent without increasing the factor of safety 
to life and property.” 

The Alabama condemnation decision of the United 
States Supreme Court of January 24, 1916, concern- 
ing which many have thought that authority might 
thus be conferred on states to exercise the right of 
eminent domain as regards Federal lands, does not 
confirm such hopes. The opinion merely confirms the 
decision of the Supreme Court of Alabama, that the 
Alabama Interstate Power Company could not be 
prohibited from condemning land, water and water 
rights belonging to the Mt. Vernon-Woodberry Cot- 
ton Duck Company, deciding that the purpose of con- 
demnation is a public one. Attorneys who have read 
the full text of the opinion agree that it does not en- 
large the right of eminent domain already existent in 
the several Western states. 
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DIESEL ENGINE PRACTICE. 
BY J. E. MEGSON AND H. S. JONES. 


Semi-Diesels. 

In the so-called semi-Diesel the entire cylinder 
volume of pure air is compressed to from 150 to 300 
lb. per sq. in., depending upon the type of engine. A 
small portion of this air being contained in an aux- 
iliary chamber which is in open communication with 
the interior of the cylinder and which has been heated 
to a high temperature, resulting from the mechanical 
compression, is therefore, considerably hotter in this 
chamber than in the main portion of the cylinder. The 
fuel is introduced, at or about the completion of this 
compression, either directly and entirely into this 
auxiliary chamber, or through the chamber and par- 
tially into the cylinder and gasified and ignited by 
the heat of compression of the air in the chamber, 
the combustion taking place more suddenly and with 
a greater increase in pressure than in the Diesel, and 
being followed by a more rapid drop. 

In both this type of engine and the Diesel type 
the maximum pressure is approximately the same, 
though the compression pressure in the semi-Diesel 
type is considerably lower. Fig. 23 shows typical 
diagrams of a semi-Diesel engine. The fuel con- 
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Fig. 23. 


sumption of this type of engine is slightly greater 
than that guaranteed by the Diesel engine, the full 
load compression being guaranteed in engines from 
the size 300 h.p. at .5 lb. of fuel oil at full load, .65 Ib. 
at % load and .75 lb. at half load. It will be noted that 
although the full load consumption corresponds to the 
Diesel engine that of 3% and ™% loads are consider- 
able higher than those obtained in the true Diesel 
engine. These semi-Diesel engines are, therefore, 
economical on steady loads at or near their full load, 
but do not show nearly the economy of the true Diesel 
on fluctuating loads. The oil that these engines will 
use is practically the same as that used in the true 
Diesel engine and rigid guarantees from responsible 
manufacturers of this type of engine will completely 
cover this point. 

A cut of a De La Vergne engine is shown in Fig. 
24. This engine is horizontal single-acting of the four- 
stroke-cycle type. “A” representing the inlet valve, 


“DPD” the combustion chamber and “B” the exhaust 
These valves are all operated by rocker arms 
A two-stage air com- 


valve. 
driven from an eccentric shaft. 
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pressor is supplied to maintain air for starting and 
spraying the oil. This is driven by an eccentric on 
the engine shaft. Air from the first stage of the com- 
pressor, at 150 Ib. is stored in a tank and is available 
for starting the engine, this pressure being sufficient. 





Fig. 24. Longitudinal Section of De La Vergne Engine. 


The second stage of the air compressor is quite small 
in capacity and handles only enough air to spray the 
oil from stroke to stroke. Speed regulation is guar- 
anteed to be approximately 2 per cent. This company 
manufacturers engines of from 65 to 200 h.p. in single 
cylinders and from 130 to 400 h.p. in two cylinders 
and from 200 to 800 h.p. in four cylinders. 

A cross section of a semi-Diesel engine manu- 
factured by The Bessemer Gas Engine Company of 
Erie, Pa., is shown in Fig. 25. This engine is hori- 
zontal, using a cross head and is double-acting to the 
extent that 5 lb. per sq. in. pressure is obtained on the 
forward stroke of the engine, which is used in filling the 
cylinders with fresh air and sweeping out the products 
of combustion on the scavenger stroke. This engine 
operate on the two-stroke-cycle principle. The hot 
bulb “D” is a hollow projection which is all that re- 





Fig. 25 Section of Bessemer Semi-Diesel Engine 


quires heating preparatory to putting the engine into 
operation. A compression pressure of about 180 Ib. per 
sq. in. pressure is used. The water is delivered to a 
brass cup “E” by a pump under the control of the 
governor so that the amount of water injected varies 
with the fuel used in the same time, but the hand 
adjustment enables the operator to vary the volume 
at any time, after which it will still remain propor- 
tional. The water flows down into a screened trough 
and is picked up by the air entering at “C.” This is not 
of the crank case compression type as the stuffing box 
isolates the crank case from the air pump end of the 
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cylinder and in this way it is possible to provide auto- 
matic lubrication to all bearings. In the larger size 
of engine oil coolers are provided to reduce the tem- 
perature of the lubricating oil before it is returned 
to the system. The cross head on this engine elimi- 





Fig. 26. Metz & Weiss Engine. 


nates any side wear on the cylinder. The manufac- 
turer guarantees a fuel economy in engines develop- 
ing 100 h.p. per cylinder of .65 Ib. of fuel oil per brake 
horsepower hour. 

The Mietz & Weiss type of semi-Diesel or heavy 
oil engine employs steam which is generated from 
water heated in the jackets for scavenging the cylin- 
der. Fig. 26 shows this engine in section. The bulb 
“A” is heated by a torch “B” before starting and after 
the engine is in operation the torch is extinguished 
and the temperature of the bulb kept by the combus- 
tion of the fuel in regular working, which will bring 
its contents above the ignition point of the fuel at a 
comparatively low pressure of about 100 Ib. per sq. in. 
The fuel is injected at “C” in quantities measured by 
the governor which controls the stroke of the feed 
pump. The incoming air enters the closed crank case 
through the port “H” when that port is uncovered by 
the piston on its upward stroke and is compressed 
after the piston closes the port on the downward 
stroke at about 3 lb. (gauge), at which pressure it 
enters the cylinder through the port “E,” being de- 
flected upward by the lip “F” and expelling the gases 
through the exhaust port “G.”” Vapor from the water 
jackets is drawn in with it through the pipe “K” and 
the cock “J” allows enough jacket water to go in 
with it to prevent pre-ignition. This company man- 
ufactures both horizontal and vertical stationary en- 
gines and marine engines of the reversible type. 
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REPORT ON THE COLUMBIA RIVER POWER 
PROJECT. 


Appendix F—Closure of Present River Channel. 


BY L. F. HARZA. 
(Concluded. ) 


Concrete dam. As shown in a subsequent chap- 
ter under the subject of “Flood Control,” it is very 
desirable that the greatest practicable length of spill- 
way or width of flood channel be secured in order to 
correspondingly reduce its necessary depth. This has 
led to considerable study to devise a method of build- 
ing a concrete dam across which the same flood gate 
construction as elsewhere could be provided. 

Concrete Dam—Plan E. This scheme proposes 
to close the channel by a large bulkhead or gate built 
of reinforced concrete or entirely of structural steel. 
The bulkhead would be virtually a sliding gate of 
the entire cross-section of the river channel, to be 
moved into place as a single unit. 

The plan suggested, and illustrated in Fig. 31 is 
as follows: 
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Fig. 31. Suggested Scheme for a Concrete Dam. 


A bypass channel on the north side of the river 
is the first necessary feature under this plan, as well 
as all other schemes as previously stated. This by- 
pass would have a cross-section area approximating or 
probably exceeding that of the present river channel 
at the same elevation. It would be fitted with piers 
and suitable equipment for effecting a permanent 
closure after the other works had been completed 
as a whole and the raising of the head water to its 
permanent level was possible. 

Simultaneously with the construction of the by- 
pass would proceed the erection of a solid concrete 
arch across the narrows. This arch would be built on 
steel centering floated into place on pontoons or 
erected by the cantilever method. It would be of 
very massive construction, being about 10 ft. thick 
at the crown and 30 ft. at the abutments; in width 
the arch would be approximately 100 ft., and in length 
of span 160 ft. The construction of the arch presents 
no construction difficulties of unprecedented charac- 
ter. 

The arch when completed would serve as one of 
the bearing surfaces or supports to sustain the pres- 
sure of the permanent closing bulkhead. The other 
bearing surface would be formed in a tunnel built on 
an incline under the river bed. 

Investigations thus far made indicate the rock 
structure to be a dark, very finely crystalline basalt 
generally dense in structure and not unusually seamy. 
It is quite possible that tunneling in this material will 
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be practically without the use of compressed air. 
There appears, however, no good reason to doubt that 
a tunnel and shaft can be excavated entirely under and 
across the river-bed either with or without the aid 
of the pneumatic process. 

It is proposed to construct in this tunnel a bear- 
ing and sliding surface capable of supporting the bulk- 
head and guiding and retaining it in place, in con- 
junction with the sliding surface furnished by the up- 
stream face of the concrete arch above described. The 
bulkhead therefore forms a sliding gate resting on a 
smooth sliding surface. All sliding and bearing sur- 
faces would be formed by very heavy steel members 
bedded in concrete to reduce friction and secure good 
contact. After completion of the tunnel and the slid- 
ing and bearing surfaces, the tunnel would be almost 
filled with sand to protect the completed work and the 
intervening space between the sand filling and the rock 
roof would be loaded with explosive. The tunnel roof 
would then be blasted. 

The sliding and bearing ways. in the tunnel would 
be continued in the bottom of a trench on the south 

side. This trench would constitute the yard in 

which the bulkhead would be constructed. The 
bulkhead would be built on ways and _ then 


== launched like a ship, except that the process would 


_,., be very gradual and the descent would be con- 


i trolled and regulated, foot by foot, by appro- 


priate means. 


The edge of the bulkhead that first enters the 
channel (marked G-G in Fig. 31) would be fitted 
with equipment such as large grab buckets or 
other suitable apparatus for picking up the rock 
debris that presumably would encumber the 
sliding ways. There would probably be in addi- 
tion, a pneumatic caisson chamber in the bottom of 
the bulkhead at the point immediately in front of the 
first point of contact between the bulkhead and the 
ways, in order to permit removal of any debris that 
otherwise might impede the passage of the bulkhead. 

The friction between the bulkhead, the ways at 
the bottom and the upper edge of the concrete arch 
would be overcome by the force of gravity acting 
on a surface of smooth steel, inclined on a 2 to 1 slope 
(the slope of the ways). If necessary additional force 
could be applied in any required amount to secure 
movement, but it is possible that the only power re- 
quired would be to retard rather than accelerate move- 
ment. The maximum head on the structure would 
probably not exceeed 10 ft. and the aggregate hydro- 
static pressure would approximate 10.000 _ tons. 
Friction along the upper face of the concrete arch 
could be materially reduced by a system of roller 
bearings. 

It is expected that the roof of the tunnel would 
be shot during high water so that the debris would 
be removed to the largest possible extent by scour 
during the period of maximum velocity of river. 

The bulkhead would be launched and wholly 
placed during a few weeks of low water when ad- 
verse conditions were at a minimum, and would com- 
pletely divert the river. The dam would be completed 
by building a secondary dam across the channel, in 
still water, with the lower face about 200 ft. down- 
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stream from the upper face of the bulkhead above de- 
scribed, this being accomplished by the use of steel 
forms or the use of specially molded concrete blocks 
dovetailing into each other, the foundation course 
being laid in a pneumatic caisson. 

The intervening space between the upper and 
lower dams would be filled with concrete laid under 
water, special means being adopted to minimize any 
tendency of the aggregates to separate. The great 
mass of concrete filling thus placed would not need to 
be of a high quality with regard to density or ability 
to bear tensile stresses. Its chief purpose would be 
to form a solid platform for the flood channels which 
would be built on its top surface and to support the 
heavy piers of the controlling gates. 

While it has not been possible to elaborate the 
details of such a scheme of closure, it is submitted that 
the general plan offers reasonable expectation of prac- 
ticability. Details that require elaboration would 
necessarily call for a high degree of study, special ex- 
perience and much preliminary experimental work 
to determine a number of contributing elements about 
which present knowledge is insufficient, such for in- 
stance as the action of a swift bottom current on a 
pneumatic caisson in particular reference to the en- 
tramel of compressed air by the surging water, the 
mechanical difficulties in removing the rock debris 
from the sliding ways in the river channel, and the like. 

Concrete dam—Plan F. A vertical shaft would 
first be sunk on each side of the channel and the 
lower ends then connected by means of a tunnel un- 
der the river bed, arched upstream in plan, as shown 





Fig. 32. Another Suggested Scheme for a Concrete Dam. 


in Fig. 32. The shafts would then be provided with 
abutments and skewbacks for an arched dam and this 
dam would be started in the tunnel under the river. 
Structurally it would be a steel arch consisting of 
horizontal curved girders imbedded in and surrounded 
by concrete. The adoption of steel is to decrease the 
necessary thickness and hence the required width of 
the tunnel. There would next be built a pneumatic 
caisson of inverted U shape along and over the dam 
as started and sealed at the ends with flexible rubber 
or metal strips to slide against the completed and 
smooth skewback surfaces for the purpose of tight- 
ness but not to withstand the pressure against the 
caisson which would be taken by the dam itself. Ver- 
tical pipes with air locks would next be built in the 
shafts entering the caisson at the top. The entire 
caisson and tunnel would next be filled with some 
shock absorbing material such as sand or possibly 
sawdust, after which the roof of the tunnel would be 
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excavated to a profile as close to the river bed as pos- 
sible, backfilling the excavation thus made as it pro- 
gresses upward and providing it, if necessary, with 
a concrete arch roof for safety. The safe profile of 
the tunnel roof would be determined in advance as 
the work progressed, by core borings upward from the 
tunnel, and the work would be prosecuted under pres- 
sure for additional safety. Two small tunnels would 
be driven, following closely the profile of the main 
tunnel roof and a few feet away on either side as 
shown, from which holes would be drilled upward 
close to the river bed and laterally to the main tunnel. 
These holes would all be loaded and fired at one time, 
thus destroying the roof of the main tunnel. The 
caisson would then be raised by hydraulic jacks rest- 
ing upon the dam underneath, these jacks being of 
such capacity and so distributed that alternate jacks 
could be removed for building up the dam. The load 
of loose rock on top of the caisson could be raised by 
it until finally scoured away by the current. When 
the dam would finally emerge from the water and 
reach the desired height, the space between the cais- 
son and top of dam, would be concreted, leaving the 
caisson as the final crest. 

This dam has been designed with horizontal 
curved steel girder-ribs to withstand the entire head 
of 105 ft. without undue thickness in order to reduce 
the width of tunnel. It would form a complete dam 
in itself in lieu of any of the loose-fill schemes shown 
in Fig. 30. If, however, it were desired to widen the 
crest to permit the construction of piers for the flood 
gates as proposed in scheme E, then no steel would 
be necessary, as the head necessary to 
divert the river through the diversion chan- 
nel would probably not exceed 10 ft. at any 
stage of the river and thereafter the con- 
crete backing would furnish support. 

To widen the crest for flood gate piers, 
there would need to be built a second wall in 
the form of a reinforced concrete rock filled 
crib dam, built in still water to fit the bot- 
tom or by the method described for Plan E 
and about 200 or 300 ft. downstream from 
the concrete arch dam. Between these two 
dams concrete would be placed under water 
in bags or by tremies until the desired sill 
elevation is reached. 

For the success of this scheme the removal of the 
tunnel roof must be complete, as also in the case of 
scheme E. To insure against possible failure in this 
respect there are shown by dotted lines two auxiliary 
tunnels on either side of the main tunnel and below 
the two small ones from which the blasting was done. 
These additional tunnels could be driven before the 
blast or after finding the removal of the roof to be 
incomplete. From these, holes could be drilled up- 
ward and laterally into the main tunnel and the or- 
iginal blast repeated in case the first one should have 
failed in its purpose. 

Experimental study would be needed to determine 
the stresses to which the caisson would be subjected 
by the impact of the swift water flowing over it and 
by the destructive eddy which would undoubtedly form 
on the downstream side below the crest, before the 
dam should have emerged from the water. The rate 
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of progress should be so regulated that the dam would 
rise from an elevation well below the low water level 
at the end of one ice season to an elevation high 
enough to divert the water though the diversion chan- 
nel before the next ice season. 

Comparisons. Without attempting to make any 
recommendation as to the most preferable scheme of 
those which have been suggested and considered dur- 
ing this investigation, a few comparisons should nev- 
ertheless be made. 

The rockfill dam of whatever type makes possi- 
ble the use of material which must otherwise be 
wasted and the disposal of which requires a consider- 
able haul. A rockfill dam built in the dry as under 
usual conditions, with either a puddle or concrete 
face, is a very common and entirely satisfactory struc- 
ture when properly built; there is little precedent for 
its construction in deep, flowing water. The section 
shown in Figs. 29 and 30 is tentative but is believed 
to allow amply for buoyancy, which is not usually 
present, and for the manner in which the fill would 
be placed. It is intended as a minimum section for 
estimating rate of progress of work as related to the 
seasons. In reality rock is a waste product and the 
channel would subsequently be filled for as great a 
distance downstream as possible without interfering 
with the discharge of water from the flood channel, 
thus making the dam stable beyond criticism, if it is 
not already so. 

The use of the rock-slide method of construction 
would insure less leakage than the other methods, as 
the material in the slide could be well graded in size 
without appreciable disadvantage. It would permit 
the river to flow undisturbed if desired, up to about 
one year prior to the completion of the remainder of the 
project, thus maintaining the headwater at minimum 
level to the advantage of other construction work such 
as canal excavation, pier and flood gate construction ; 
in fact the effective flood channel would be much 
greater than natural, thus lengthening the working 
season. It is believed that the dam could be built 
by this method without the use of the diversion chan- 
nel, as the water would only need to be raised about 
17 or 18 ft. to effect a diversion of 100,000 second feet 
through the main permanent flood channel which 
would already have been built. The diversion chan- 
nel is provided in the estimates, however, for all types 
of dams alike, for purposes of safety and because this 
channel might be built at all events as a precautionary 
measure. 

The rock slide might considerably shorten the 
construction period of the entire project, to which ex- 
tent it offers an advantage over the other methods. 
In case of its failure, any of the other methods could 
be resorted to with but little loss of time, as none of 
the other methods could well be started in any event 
before the entire completion of the flood channel and 
its controlling gates. There is some precedent for the 
use of this or similar method on a smaller scale, 
notably by the Olympic Power Company in the State 
of Washington, (Engineering Record, March 28, 1914; 
Journal of Electricity, Power and Gas, Oct. 16, 1915). 

The second, third and fourth methods all offer the 
advantage that the work would progress gradually 
under control within their construction period and 
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not so much of consequence would be staked upon 
one single event. The rock for the second and fourth 
methods and such as used for the third method, could 
partly be brought directly from the excavation without 
storing and rehandling, although the dam would 
necessarily be nearly the last thing to be built, and in 
this case some favorable excavation would need to be 
left for this purpose. 

The second method offers the advantage of defi- 
nitely holding material of any desired size which could 
be predetermined by the size of the mesh, provided, 
however, that the strains in the chains would be anti- 
cipated from previous experiments. 

Lhe third and fourth methods are probably the 
most definite of all in the sense that they involve no 
unknown strains, as with the second method, nor 
poorly understood law, as in the case of the rock slide, 
where the shape of the fill, flatness of slopes and extent 
of disintegration are at present matters of specula- 
tion. Their practicability would depend somewhat 
upon the necessary size of units as determined by pre- 
vious experiments, and moreover both the chain bags 
and the concrete cylinders would be expensive. The 
fourth method is preferable to the third insofar as 
it uses a waste material and would conduce to greater 
tightness. It is believed also that the chain bags would 
flatten out and interweave, thus binding the whole 
mass together securely, and possibly permitting the 
use of steeper slopes and preventing future disinte- 
gration from any cause. 


The second, third and fourth methods also share 
an advantage to the extent that the retaining wall and 
rock pile of the first scheme, might, if greatly increased 
beyond the height shown, raise a legitimate question 
as to the ability of the rock foundation to withstand 
the load imposed, at least without previous prepara- 
tion by drilling and grouting. 

The last three methods also require less space for 
their construction, which is an advantage when it is 
considered that part of the area upon which the rock 
piles would be built would later be excavated. 

Of the two plans for concrete dams, the first one 
has the advantage of simplicity and openness in con- 
struction methods. Both have certain advantages not 
possessed by the other, and in each case the elabora- 
tion of any practical plan would call for the exercise 
of much more study and experimental work than is 
now practicable. Other plans and modifications of 
plans have been suggested that contain elements of 
practicability not necessary to enter into. It is suffi- 
cient to state that the possibility of building a solid 
concrete dam across the channel, while admittedly dif- 
ficult and even dangerous, offers some prospect of 
successful accomplishment if adequate financial means 
are made available. 


Conclusions. The study of this problem is not far 
enough advanced to permit the recommendation of 
any type of dam nor method of construction. The 
foregoing description of possible methods of effecting 
a closure of the river channel should not be construed 
as definite endorsement of feasibility of every plan 
herein described; on the contrary, much more ex- 
haustive studies than have been possible hereunder 
must necessarily precede any final determination. 
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The schemes proposed for the concrete dam are, 
however, so novel and elaborate in the detail of their 
application as to make their adoption inadvisable as 
a basis of design for dependent works for the purpose 
of this report. The use of the rockfill built by one of 
the cruder but probably safer methods has therefore 
been assumed, and the use of the flood gates of the 
space occupied by the present river channel has not 
been depended upon. 

It is believed that the study of this problem has 
been carried to a stage sufficient to establish the feasi- 
bility of closing the present river channel by a dam 
of some permanent and satisfactory character and to 
permit an approximate estimate of its cost. 

Note.—The project engineer feels that due recognition 
should here be given to others who originated and evolved 
some of the above schemes, as follows: Scheme B, Fig. 30, 


E. G. Hopson; scheme C, Fig. 30, O. H. Ensign; scheme BE, 
Fig. 31, E. G. Hopson; scheme F, Fig. 32, O. G. Aichel. 





AN ANALYSIS OF OIL GAS TAR. 
BY HERBERT E. BRUNKOW. 


The recent sudden demand for benzine and other 
light oils found in coal tar has led men everywhere 
to develop old sources of supply and discover new 
ones. One of the most likely products to look to seems 
to be oil gas tar. The writer having made a series 
of practical analyses on this tar, endeavors to set forth 
the methods used and results obtained, in a simple 
manner, and hopes that contemporary experimenters 
may profit by this knowledge. 

The tar used was a by-product of a gas averaging 
570 B.t.u. and therefore generated at a higher temper- 
ature than is ordinarily used. The oil from. which 
the gas is made is a California crude with a gravity of 
about 18.8 deg. Beaume. The tar is pumped from the 
‘Separator through a series of screens, to a settling tank 
and from there to a storage tank from which the sam- 
ples were taken. The specific gravity of the tar at 
95 deg. Fahr. is 1.026. 

The first process of a logical investigation of a 
tar is distillation with condensation of the fractions. 
ut in this product a great difficulty was encountered 
in that the tar would not distill over without frothing 
or bubbling over. Also naphthalene would clog the 
condenser tube after heating a very short time. 

To overcome the latter difficulty, picric acid was 
introduced into the still with the tar, to precipitate the 
naphthalene, but the frothing over still continued ; this 
in spite of the fact that the greatest precautions were 
used in heating the still. In one instance the temper- 
ature in this electrically heated still rose only a few 
degrees each hour over a period of several days. These 
facts led to the conclusions that: (1) the tar contained 
an extraordinary amount of water; (2) the naphthalene 
deposited so readily because of the absence of solvent 
light oils. 

Several other methods were then tried to deter- 
mine the amount of water. One of these, the calcium 
carbide method (Proceedings, Pacific Coast Gas Asso- 
ciation, Vol. 8, pp. 458), gave satisfactory results, but 
necessitated an elaborate appiratus. Another method 
was distillation under 17 in. vacuum (mercury). This 
method was successful in that it eliminated to a great 
extent the condensation of naphthalene in the con- 
denser tube, and also required a lower temperature. 
Still another method was to place a sample in the 
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drying oven for twenty-four hours at 212 deg. Fahr. 
This was not tried until it was certain that no quan- 
tity of light oils was present. 

The next step was to determine the soluble oils 
and lampblack. To do this an ordinary Soxhlet ex- 
traction apparatus was used with carbon-disulphide as 
the extracting liquid. After the process was completed 
the tarred extraction thimble with the lampblack was 
dried and weighed, as was also the flask containing the 
oils. 

The naphthalene was determined by placing a 
sample of tar in a silica boat and putting this in a 
glass tube connected directly to a Drechsel’s gas wash- 
ing bottle, with another bottle in series, and both con- 
taining standardized picric acid solution. The last bot- 
tle was connected to a filter pump and air drawn 
through, which, passing over the sample carried the 
gas naphthalene with it. The tube was gradually 
heated near the sample so that all the naphthalene 
might be expelled. 


The results obtained were as follows: 


Water. Method. Lampblack. Heavy Oils. Naphthalene 
(1) 64.4% Cal. Carbide a ebbell  - c pieaits 
(3 65.6%, —- ithe” 2" Velen 1 paawden 
(3) 60.0G stillation 8.69, i). amt ee 
(4) 60.9% ‘ ioe Poe | he 
(5) 60.7%, Evaporation 10.8%, i) ee eee 
fae VERteeee. ccc eee cts dae Tt ace aie 4.5% 


In the distillation a small amount of naphthalene 
came over with the water, as did also a small amount 
of light oil—less than .2 per cent—the nature of which 
was not determined. The lampblack contained a small 
amount of salt which was also disregarded. The 
heavy oil, after drying at 212 deg. Fahr. and cooling 
became hard and was assumed to be asphaltum. 

Averaging the above percentages we have: 





OREN gc Ghats sve heed 366 dbo duets ces née eae sé én 62.3%, 
scared eta Vb’ Oh ake ONO eS Hh ae hee ee dee mee Ca 9.7%, 
te Sec kath ae eT EAA ood Ch OSSD Ra RA OAe Res SERRE 26.19, 
PE, 6 Gb. 0G 6666 dese cltcaeuereceoceeeerecenenetus 4.59, 

WE Eve aM che ta VeS Ede ce rremehecer decease sbKeenenes 101.9%, 


The conclusions derived from these results are 
as follows: 

(1) The bulk of the water is held in the form of 
an emulsion. Also the lampblack, which is profuse 
in the tar, is saturated with water. Both these con- 
ditions are causes for frothing over, and so under no 
ordinary conditions can this product be successfully 
distilled. 

(2) The tar is saturated with naphthalene, as is 
evidenced when a sample is kept in a container. After 
a short time crystals deposit on the sides with the 
slightest cooling. 

(3) The only reason the tar can be successfully 
pumped is because it contains a high percentage of 
water. This is also a reason why it can be readily 
burned in a boiler, the water making it easy for the 
steam to atomize the tar. 

(4) The tar is absolutely worthless for the recov- 
ery of valuable light oils. 


Oil production figures for 1915 show that Califor- 
nia ranked first with 89,000,000 barrels, Oklahoma was 
second with 80,000,000, while Texas, Illinois and Louis- 
iana follow in the order named. The old oil-producing 
State of Pennsylvania produced nearly 9,000,000 bar- 
rels, ranking seventh between West Virginia and Ohio; 
Wyoming is ninth, and Kansas tenth. 


a a ee ae 








116 
THE CONDENSER POTENTIOMETER IN HIGH 
VOLTAGE INVESTIGATIONS. 


BY W. D. PEASLEE AND C, E. OAKES, 


(Apparatus for measuring the effect of high fre- 
quency current on insulators is herein described, 
together with results obtained. Mr. Peaslee is a 
consulting engineer at Portland and connected with 
the electrical engineering department of the Oregon 
Agricultural College. Mr. Oakes is assistant in- 
structor in electrical engineering at the college.— 

The Editor.) 

In the course of some recent investigations on the 
effect of arcing grounds on a transmission line it 
became necessary to develop a device to measure, by 
means of a spark gap, the dielectric stress on an in- 
sulator string when under the influence of combined 
sixty cycle and high frequency pressures without the 
formation of a power arc in parallel with the insulator 
string or changing the constants of the oscillating cir- 
cuit to an appreciable extent. 


The above limitations necessitated the use of a 
device which would give a definite and stable in- 
crement of the total stress up to a point of breakdown 
of the gap, and which would not change appreciably 
the capacitance of the circuit when the gap broke 
down. The work of Prof. Ryan in determining the 
distribution of the stresses on the surface of an in- 
sulator, in which he employed a multi-section con- 
denser to secure definite fractions of the total oper- 


103 Sections. 





Fig. 1. 


Diagram of Condenser Potentiometer. 


ating voltage, led the authors to an investigation of 
this method for these particular conditions. 

The oscillating section of the line under investiga- 
tion had a capacitance of 78.76x 10° mf., and an in- 
ductance of 7.103 x 10° henrys, which with lumped in- 
ductance and capacitance gave a natural frequency of 
847,550 cycles per second. 

A condenser was built up of 103 sections in series 
as shown in Fig. 1, each section consisting of thin 
metal plates 6 cm. x 5 cm. with a glass plate .1296 cm. 
thick between the plates, the whole clamped firmly 
together and immersed in oil. The capacitance of 
these sections in series was .119x 10° mf. and the fre- 
quency with this condenser added to the line was 
846,900 cycles per second. The spark gap was placed 
across 16 end sections of this condenser and on break- 
down of the gap short-circuiting these sections the 
capacitance of the remaining 87 sections in series was 
.1414x10° mf., giving a change in capacitance of 
.0224x 10° mf. in a circuit containing 78.88 x 10° mf. 
Obviously the change caused by the breakdown of 
the gap across these 16 sections does not change the 
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conditions of the circuit within the degree of accuracy 
obtainable in such experimental work. 

This equipment was then calibrated on sixty 
cycles by measuring the high tension voltage on the 
low side of the supply transformer and determining 
for various voltages the needle gap break-down across 
the 16 sections. The results of three such determina- 
tions, reduced to standard conditions of barometer 
and temperature are shown in Fig. 2. 
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Fig. 2. 
Kilovolts vs, Needle Gap across 16 Sections, 


Calibration of Condenser Potentiometer. 


This calibration will not be correct for high fre- 
quency voltages as, due to the dielectric spark lag, 
the needle gap at high frequency indicates a lower 
voltage than is actually impressed, especially when 
the oscillations are in the form of rather highly damped 
trains. The error however will be an indication of a 
lesser stress than that actually put upon the apparatus. 

The condenser must be supported in the oil on 
hard wood blocks boiled in oil and the whole device 
must be carefully guarded from stray electro-static 
fields and leakage. 

As an illustration of the results secured with this 
device the curves in Fig. 3 showing the data on an 
experimental line may be of interest. Curve No. 1 
is the stress in volts on an insulator string connected 
across the line when under the influence of arcing 
grounds. This stress is a superposition of the normal 
frequency voltage of the line and the high frequency 
voltage due to the oscillations set up by the arcing 
grounds, and as discussed before, the actual maximum 
stress is greater than indicated as far as the increment 
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due to the high frequency voltage is concerned. These 
curves are plotted showing voltage stress across the 
insulator string as a function of the effective current 
in the oscillating section of the line as measured with 
a hot-wire ammeter. 

Curve No. 2 is the increment of the total stress 
due to the sixty cycle voltage impressed on the in- 
sulator string as read by a volt meter in the low ten- 
sion side of the supply transformer. 

Curve No. 3, the difference between these curves 
(No. 1 and No. 2) then shows the extra stress due 






Fig. 3. Potential Stress Due to Normal and High 
Frequency on Line under Influence of Arcing 
Grounds. 
to the high frequency oscillations set up by the arc- 
ing ground. As before noted the actual maximum 
stress is greater than is indicated by this curve. 

The data in these curves are not offered as quanti- 
tative but is some taken in the course of a preliminary 
investigation undertaken to prepare for the more 
searching work now to be taken up with the aid of 
a newly acquired cathode tube cyclograph. 

The importance of an accurate knowledge of the 
voltage stresses imposed by the high frequency oscil- 
lations set up in a transmission line under various con- 
ditions of operation is rapidly being recognized by all 
engaged in the transmission of power at high volt- 
ages and with the advantages of a cathode tube now 
available the authors hope at an early date to be able 
to publish some interesting data on these phenomena. 


The capacity of a motor increases, in general, in 
the same proportion as the speed increases, but de- 
creases faster than the speed when the speed is being 
reduced because of the corresponding reduction in 
ventilation. 
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RIVER SURVEYS IN WASHINGTON AND 
OREGON. 


The United States Geological Survey has just 
issued, as Water Supply Paper 377, the results of river 
surveys made in Spokane River basin, Washington, 
and John Day River basin, Oregon, to determine the 
location of undeveloped water powers on the rivers. 
The ten profile sheets included in the report show the 
outlines of the river banks and other physical features 
to an elevation high enough to indicate the possibility 
of using the streams as sources of power. 

Spokane River rises in western Idaho, and, 
flowing west and northwest, discharges into Columbia 
River near Fort Spokane, Wash. Most of the lands 
along Spokane River are agricultural and the high 
lands flanking the canyon of the river are used exten- 
sively for raising wheat. The Spokane affords a large 
amount of power. The highest spillway dam in exist- 
ence is erected on this river, about 24 miles northwest 
of the city of Spokane. Already 57,000 horsepower 
has been developed on the river and two additional 
plants are projected, at each of which 20,000 horse- 
power can be developed. 

John Day River, Oregon, drains about 7800 square 
miles northwest of the Blue Mountains. The head- 
water region of the stream is forested. Except wheat, 
which is grown on the rolling uplands by “dry farm- 
ing,” no important agricultural products can be raised 
without irrigation, of which there is very little, be- 
cause the areas admitting of easy irrigation are con- 
fined to the immediate valleys of the streams. Stor- 
age facilities are ample for the several projects under 
which large areas of productive table-lands would be 
developed by storage reservoirs and high line canals. 


Joint pole construction is now employed at Port- 
land, Ore., by the Portland Railway, Light & Power 
Company, the Northwestern Electric Company, the 
Pacific Telephone & Telegraph Company and the 
Home Telephone Company ; 3071 telephone and power 
wire poles are now controlled jointly by the four com- 
panies. 


The electric steel industry of the world has more 
than doubled in the last 2% years, increasing from 
140 to 303 furnaces. The United States has 73 fur- 
naces, Germany 53, England 46, Sweden 23, and Can- 
ada 8. Of those in the United States, 40 are Heroult 
furnaces, with a yearly rated production of 1,470,350 
tons; 12 are Snyder furnaces, with an average 24-hr. 
production of 13 tons each, and 6 are Wile, with an 
average daily capacity of 12 tons. 


Spark ignition of explosive gas mixtures depends 
not only upon the heat produced by the spark but 
also upon the amount of ionization it causes. In a 
paper on this subject recently read before the British 
Institution of Electrical Engineers J. D. Morgan 
showed that the frequency of the spark and the in- 
ductance of the circuit were important factors in de- 
termining the “incendivity” of a spark. He suggests 
that six volts should be the highest permissible volt- 
age of bell circuits in mines where explosive gases ex- 
isted. This study also has a bearing on gas engine 
ignition. 
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To speak of a slump in hydroelectric construction 
in the West, where more than a third of the nation’s 
water power has already been de- 


The Decline in veloped for the use of but six per 
hades Power cent of the national population, 
evelopment seems paradoxical. But when it is 


considered that more than half of the available water 
power in the United States lies west of the Rocky 
Mountains there is seen to be immediate need of con- 
serving this power by the wise utilization of water 
that is now running idly to the sea. Irreplaceable 
fuel is being consumed to do what should be done by 
self-renewing water power. 

The limited amount of new developments during 
1915 and the meager prospects for new construction 
during 1916 are made strikingly evident in comparison 
with the tremendous activity of the preceding ten 
years. Whereas a capacity of two hundred thousand 
kilowatts in hydroelectric power were developed in 
the West between 1894 and 1904, four times as much, 
or 800,000 kilowatts, were developed in the 1904-1914 
period, giving more than one million kilowatts ca- 
pacity installed during the twenty-year time. 

A number of reasons have been assigned for the 
marked falling off in construction during the last two 
years. Forest Service officials claim that the supply 
exceeds the demand. While this may be true in a 
few localities in the northwest where unregulated 
municipal competition exists or where one company 
has cut into the field of another, it is not generally 
true on the Pacific Coast. Two reasons more univer- 
sally applicable are given in an article on this sub- 
ject appearing elsewhere in these columns—competi- 
tion from steam power and governmental restrictions 
to waterpower development. 

Ultimate analysis will show that most of the 
hindrances to hydroelectric construction originate in 
the mistaken idea that water power is cheap. This 
idea is a relic of the time when steam power was 
expensive. In the twenty years that have witnessed 
such phenomenal water power development in the 
West, only slight improvement in efficiency of util- 
ization has been possible because the limits of possible 
efficiency had already been closely approached. But, 
during the same period, steam apparatus has been 
vastly improved and still has great room for im- 
creased efficiency. The average cost of the large hy- 
droelectric development and transmission in the West 
is close to two hundred dollars per horsepower of in- 
stalled capacity, whereas steam-electric plants are 
being installed for considerably less than half this 
amount. 

Unfortunately the impression of the cheapness of 
water power still persists in the minds of people 
clamoring for lower rates and in government officials 
seeking néw sources of taxation. This sentiment 
reacts on investors who hesitate to entrust their funds 
in any project subject to the vagaries of such gov- 
ernmental restrictions and thus retards developments 
which would be possible if permits could be obtained. 

Notwithstanding the high cost of hydroelectric 
transmission systems there are many sites where 
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small powers could be economically developed for 
industrial purposes. Thus cheap power could be fur- 
nished for railroads, manufacturing and irrigation and 
the more rapid development of the territory brought 
about. To this end it is desirable that enlightened 
legislation be passed by Congress so that men will be 
encouraged in the beneficient utilization of wasting 
resources, instead of being discouraged as at present. 


Aside from the jocular definitions of an engineer 
as a man out of a job most attempts to define an engi- 
neer have been confined to a state- 
ment of his duties. Consequently 
the quantitative summation of 
those attributes that constitute a 
successful engineer, which has been compiled by the 
American Society of Civil Engineers’ committee on 
engineering education, is at once novel and interest- 
ing. As it represents the composite opinion of fifteen 
hundred practicing engineers as to what are the essen- 
tials of a successful engineer this rating also carries 
a certain measure of authority. The yard-stick for 
sizing up an engineer follows: 


What is an 
Engineer? 


1. Character, including integrity, responsibility, re- 
sourcefulness, initiative 


2. Judgment, includfng common sense, scientific atti- 


a as ees TOW G08 as oe ier eis 17.5 
3. Efficiency, including thoroughness, accuracy, indus- 
Ee x:& Weds s PEE walk WAS UO CREME OA Veco eee eK 14.5 
4. Understanding of men, executive ability........... 14.0 
—87.0 
5. Knowledge of the fundamentals of engineering 
NN S50 i's bo tl WE se A ed cS bikdis ek ees 7.0 
6. Technique of practice and of business.............. 6.0 
——13.0 


The most noticeable feature of this rating is the 
low value of 13 per cent assigned to technical ability. 
Less than half of this, even, is credited to specialized 
technique. It is very evident that success in engineer- 
ing, as in other walks of life, is measured not by what 
a man knows, but what he does with what he knows. 


The factors in accomplishment, the doing of 
things, are character, judgment, efficiency and under- 
standing of men, the same factors that govern suc- 
cess in any business. Any man characterized by these 
attributes would be successful in any field with whose 
rudiments he was familiar. Technical knowledge, 
whether of medicine, law, business, or what not, is 
secondary to the measure of the man. 

The purpose in thus classifying those qualities 
which make up a successful engineer was to give guid- 
ance to the technical schools regarding the finished 
product desired. It has been pointed out that if 
technical ability is only about one-eighth of a man’s 
capability, technical education should be radically 
changed. 

In this respect technical schools seem to take 
themselves too seriously and the professors therein 
have a commendable tendency to assume too much 
responsibility for the type of men they graduate. En- 
tirely too much credit is given to the four years of 
college life in distinguishing whether a man is an 
engineer or not. This question frequently arises in 
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passing upon applicants for membership in engineers’ 
clubs, where a technical training is given greater 
weight than later achievements. 

Few men come under the category of successful 
engineers before they are thirty-two years of age. 
Only one-eighth of this time was spent in college, pre- 
sumably in the acquisition of technical training, which 
is given a rating of one-eighth in defining an engineer. 
Seven-eighths of the time is available for qualifying 
under the other requirements which are given a seven- 
eighths rating. Of course a college education should 
build character, impart judgment, promote efficiency 
and bring an understanding of men, just as much 
technical ability is acquired after graduation, but to 
attempt to crowd all these things into a four year’s 
course is to attempt the impossible. 

Character is merely a by-product of doing the 
nearest duty well, judgment comes from experience 
and involves a modicum of age; efficiency should be 
cultivated at all times, and understanding of men 
comes only after man’s age has_been reached. This 
does not imply that by the mere addition of age to a 
man he can “manage” better, but it does show that the 
period from eighteen to twenty-two years of age is not 
the only period which brings about the development 
of successful engineers. 


We read in the old Arabian mythology that Satan 
and his wife Awwa had nine sons who brought all 
sorts of evil to mankind. Least 
powerful of this progeny was 
Lakis, the fire fiend. For in that 
ancient day his power was limited 
to such acts of mischief as killing a man with a bolt 
of lightning or burning a hut by upsetting a lamp. 

In the course of time, however, Lakis, or Loki, 
as the Norsemen called him, and the Latin’s Lux, 
came to be esteemed the greatest instead of the least 
of the sons of Satan. He inspired the discovery of 
gunpowder, which soon passed from an _ innocent 
noisemaking toy to a _ death-dealing He 
caused the invention of matches, “lucifers,” which put 
into the hands of every evil-minded man or silly child 
the power to burn a house, a barn, or even a city. 
Great was the havoc he wrought. 


The Power of 
Knowledge 


device. 


Yet some of the sons of Eve did eat of the fruit 
of the trees of knowledge which had sprouted from 
seeds carried out of the Garden of Eden. They learned 
that the powers of evil could be restrained and put 
to work as the servants of man. They confined the 
fire so that it could be used to heat and cook. Gun- 
powder was used for blasting stumps and driving tun- 
nels and winning metals from the earth. Electricity 
was made the slave of the lamp, giving light when- 
ever man so willed, letting him talk across oceans and 
continents and transporting him and his goods over 
land and sea. 

Nor is the end yet in sight if man will but con- 
tinue to learn from experience how to subdue the 
forces of Nature. There is no evil but that can be con- 
verted into some good. Proper knowledge will force 
the genii into a bottle or harness him so that his ener- 
gies may be turned to the service of men. 











PERSONALS 


Wm. Werner, of the Nevada Machinery & Electric Com- 
pany, of Reno, Nevada, is at San Francisco. 

W. J. Barker, vice-president and general manager of the 
Denver Gas & Electric Light Company, is at San Francisco. 

Cc. R. Hunt, Pacific Coast manager of the Robbins-Myers 
Company, is making an extended business trip throughout the 
Southwest. 

B. J. Klein, Western manager of the Bristol Company, 
has returned from an extended business trip throughout the 
San Joaquin Valley. 

D. R. Bullen, general sales manager of the General Elec- 
tric Company of Schenectady, recently arrived at Los Angeles 
on a brief business visit to the Coast. 

N. K. Cooper, mining salesman of the Westinghouse Elec- 
tric & Manufacturing Company, has returned to San Fran- 
cisco from an extended trip throughout Nevada. 

W. B. McDonald, manager of the Northern Idaho & Mon- 
tana Power Company, Kalispell, Montana division, was re- 
cently elected a director of the Kalispell Chamber of Com- 
merce. 

Attilla Norman, general manager of the Oregon Power 
Company, has been appointed official delegate of the Eugene 
Commercial Club to the Chamber of Commerce of the United 
States. 

W. L. Goodwin, vice-president and general manager of 
the Pacific States Electric Company, has returned to San 
Francisco after spending the past four weeks in the northern 
territory. 

L. B. Loomis, of the transmission tower department of 
the Milliken Bros. Iron Works, of Staten Island, N. Y., has 
returned East after an extended trip throughout the Pacific 
Coast States. 

L. A. Somers, sales engineer with the Westinghouse Elec- 
tric & Manufacturing Company at San Francisco, has re- 
cently returned from an extended trip throughout the Cali- 
fornia ofl fields. 

R. H. Ballard, secretary and assistant general manager of 
the Southern California Edison Company, has received the 
distinctive honor of election as a member of the Franklin 
Institute of the State of Pennsylvania. 

H. W. Cope, who has been for the past year in charge 
of the Westinghouse Electric & Manufacturing Company’s 
exhibit at the P. P. I. E., has left for San Diego, where he 
will stop for a week or ten days before returning East. 

W. F. Sheppard has resigned from the engineering sales 
department of the General Electric Company at San Fran- 
cisco to become commercial agent for the California-Oregon 
Power Company at Yreka, Cal. 

H. D. Shute, treasurer, and J. J. Jackson, general attorney 
of the Westinghouse Electric & Manufacturing Company, who 
recently arrived on the Coast from East Pittsburgh, left for 
Los Angeles this week on their return home. 

Sidney B. Cooper, electric railway division engineer with 
the Westinghouse Electric & Manufacturing Company, for 
the past year stationed at the P. P. I. E., and Frank P. Harri- 
son, of the industrial staff, have just returned to East Pitts- 
burgh, 

Cc. N. Masson, illuminating engineer with the Southern 
Company Edison Company at Los Angeles, and F. C, Piatt, 
with the Pacific Gas & Electric Company at San Francisco 
have been appointed members of the committee on municipal 
and highway lIfghting of the Lighting Sales Bureau of the 
N. E. L. A. Commercial Section. 

O. B. Coldwell, general superintendent of the Portland, 
Railway, Light & Power Company, has been elected president 
of the Brotherhood of Electrfc Railway Employees. In his 
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inaugural address, Mr. Coldwell discussed the development of 
electric railways in this country and the history of the Port- 
land company and its antecedents. 

Francis H. Murphy, illuminating engineer with the Port- 
land Railway, Light & Power Company, has been appointed a 
member of the advertising signs committee, the committee 
on the lighting of stores and public buildings, the committee 
on municipal and highway lighting and the committee on 
residence lighting of the Lighting Sales Bureau of the com- 
mercial section of the National Electric Light Association. 

Paul Sutcliffe has been appointed advertising manager of 
the Edison Storage Battery Company, Orange, N. J. Mr. Sut- 
cliffe got his earlier advertising and selling experience in Cal- 
ifornfa. On going east in 1912 he joined the Edison interests 
but resigned at the end of a year to become secretary of the 
W. S. Hill Advertising Company, Pittsburg, Pa. He has been 
in the advertising department of the Edison Storage Battery 
Company for the past year. 

F. H. Thompson, who has been connected with the West- 
inghouse Electric & Mfg. Company, for 27 years, 15 years 
as their foreign construction man, and 12 years representing 
them in the Philippine Islands, with J. H. Grainger, formerly 
construction engineer of the Allis-Chalmers Company, and 
Arthur T. Riggs, formerly connected with the Robbins-Myers 
Company, have recently incorporated under the name of The 
Appliance Manufacturing Company at San Francisco. This 
company has started the manufacture of an automatic priming 
device and fuel heater, which permits the burning of distillate 
in all internal combustion gas engines. 


— 


MEETING NOTICES. 


Los Angeles Jovian League. 

Nearly 150 Jovians assembled at the regular weekly 
luncheon, Wednesday, January 26th, to enjoy an elaborate 
program arranged for them by E. C. Ebert, vice-president of 
the Beacon Light Company, chairman of the day. President 
Holland, with his customary snap and vim, directed opera- 
tions with alacrity and dispatch, crowding a full afternoon’s 
entertainment into an hour. Several prominent visitors were 
introduced, among them A. K. Baylor, from New York City, 
a general officer of the General Electric Company. J. G. Pom- 
eroy, maintaining that he recognized only members with 
badges, introduced several prominent Jovians as _ visitors. 
They were promptly fined, and fines were collected by City 
Electrician Manahan, at the point of a big six-shooter. Miss 
Southwick, one of the department heads of the Y. W. C. A., 
in an interesting talk, ‘““The Social Service Power Plant,” out- 
lined the commendable work of the Social Service Bureau 
of the Association, stating that employment was provided 
for 2574 young girls in Los Angeles, last year by the Asso- 
ciation. The speaker of the day, Rev. Chas. C. Selecman, 
pastor of Trinity Auditorium, spoke on ‘‘The Conversion of 
Jove.” In a highly entertaining and amusing manner, he 
described how Jove, the mythological God of somewhat ques- 
tionable reputation, was transformed or “converted” and 
now rules and guides the Universe with the power of his 
magic force, “Electricity.” Vocal and instrumental numbers 
of unusual merit completed an excellent and well-balanced 
program. 


Rocky Mountain Association of Municipal Electricians. 

The Rocky Mountain Association of Municipal Elec- 
tricians, including the states of Colorado, Wyoming, New 
Mexico and Utah, held their annual convention at the Albany 
Hotel, Denver, Colorado, on January 20th and 21st, which was 
largely attended. President C. L. Reasoner, city electrician 
at Colorado Springs, presided during the early part of the 
meeting, but was called out of town, and Mr. David Reed, 
superintendent of the Denver Alarm Telegraph System, was 
appointed chairman pro tem. 

The meeting was opened by an address of welcome by 
Fire Chief Healy of the Denver fire department, and after the 
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ordinary business the session closed with a general discus- 
sion of standard electrical material and applfances. 


Thursday afternoon there was a large question box in 
which a number of important questions regarding municipal 
wiring were discussed. The Thursday evening session con- 
sisted of a banquet at the Albany Hotel, and a party at the 
Denver Athletic Club, to witness a prize fight. 


Friday, January 21st, B. C. J. Wheatlake of the General 
Electric Company, read a paper on Wire and Wiring Appli- 
ances, which aroused a large amount of discussion among 
the members, particularly in reference to the new code wiring. 
In the afternoon an inspection trip was made to the Denver 
Gas & Electric Light Company’s power house, and in the 
evening the members attending were presented with tickets 
to the National Stock Show, then being held in Denver. 

The meeting closed with the election of the following offi- 
cers: President, Lawrence Stone, city electrician of Denver; 
1st vice-president, David Reed, superintendent of telegraph, 
Denver; 2d vice-president, G. L. Smith, city electrician, Fort 
Collins; secretary-treasurer, L. A. Varley, Rocky Mountain 
Fire Underwriters’ Association. 


Electrical Development and Jovian League. 


The January 26th meeting was given over to the ques- 
tion of “National Preparedness,’ Frank J. Symmes, an ex- 
U. S. Naval Officer, being speaker and introduced by F. H. 
Thrall, acting as chairman of the day. Mr. Symmes, who is 
an active worker in the Navy League, said in part: “The 
preparedness which the Navy League advocates is a strong 
navy and that we realize, as we do, that while the ordinary 
conditions are sufficient when protected by ordinary provi- 
sions for carrying them out, there are times when the emer- 
gency happens. The arguments for the preservation of our 
nation are such that no good sensible men or people can afford 
to trust their charges as they are trusting them now with our 
military preparation. It is said that the great nations now 
fighting will so exhaust themselves that when the present war 
is over there will be no further fighting, but we know fur- 
ther that the conditions of international agreements are such 
that when the time comes and there is a necessity to break 
a policy or agreement there is no hesitancy about breaking 
that agreement, all the conferences and all the treaties 
as we now see have failed. While we advocate treaties and 
conferences we cannot trust these in the light of what has 
occurred. The emergency may come and we would be very 
unwise if we were not prepared for war. At ths time we are 
least prepared than at any time in the history of our country.” 

At the conclusion of his talk Mr. Symmes introduced his 
guest, Col. Thompson, also a member of the Navy League, 
who also presented some interesting facts and figures on 
an increased navy, stating that $500,000,000 should be expended 
to put the navy of the U. S. in the fore rank of nations, in- 
stead of the fifth place as at present. The luncheon was inter- 
spersed with most enjoyable vocal and instrumental numbers. 
Over 80 members were present. At the conclusion a hearty 
vote of thanks was given the speakers and the chairman of the 
day. 


ELECTRICAL CONTRACTS, PORTLAND, OREGON. 

Pierce-Tomilson Company are remodeling and adding to 
the electrical installation in the Meus Cafe. 

Walker Electric Works are installing the electric motors 
in the Pacific Waste Company’s plant. 

Miller & Halls are installing the new lighting system in 
the store at 132 Fifth street to be occupied by J. Byron. 

Robert Skeen Electric Works are doing a $1000 worth 
of work for the Realty Association, 361 Washington street. 


Western Electric Works are installing a new switchboard 
in the Pickford Theatre. 
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Pierce-Tomilson Electric Company installed all of the 
wiring in connection with the automobile show being held 
in the armory. 

Western Electric Works remodeled the wiring for the new 
Morris Cafeteria on Fifth street. 

West Coast Engineering Company are remodeling the 
wiring on the first floor of the Lumbermen’s Building. 

Miller & Halls have completed the overhauling and ex- 
tension of the lighting and power system in the Oregon Chair 
Company’s plant; also the remodeling of the lighting system 
in the Yeon Building for the new addition to the Woolworth 
5, 10 and 15c store. 

M. J. Walsh & Company have just completed the installa- 
tion of a new switchboard for the Portland Woolen Mills at St. 
Johns. 


NEWS OF CALIFORNIA RAILROAD COMMISSION. 


The Pacific Gas & Electric Company has applied to the 
commission for authority to capitalize that part of its net 
earnings or surplus profits which it has applied in 1914 and 
1915 to the reduction of its bonded indebtedness through pay- 
ments into sinking funds, and the reduction of outstanding 
bonds, and also the sum from the same sources which it in- 
tends to apply in 1916 to the same purposes. The company 
wants permission to issue to common capital stockholders, as 
a common stock dividend, as many shares of its unissued 
common capital stock, as at par or face value shall equal 
this capitalization. The amount is not to exceed three per 
cent of the outstanding common capital stock, or not more 
than 10.211 shares. The retirements in 1914 and 1915 to be 
capitalized amount to $449,500, and in 1916 to $762,015.63. 

The Northern California Power Company Consolidatea, 
has filed with the commission, an application for authority to 
enter into an agreement for the extension of time until Febru- 
ary 1, 1920, for the payment of outstanding debentures ag- 
gregating $670,000. The original issue was $860,500 of six 
per cent gold bonds, dated February 1, 1912, and due February 
1, 1915. Of these bonds, $190,500 have been paid and can- 
celled. The agreement is with Mortimer Fleischhacker and 
others, and Sacramento Valley Power Company, holders of 
bonds. 

The Empire Telephone Company of Empire, Stanislaus 
county, has filed with the commission an application for au- 
thority to issue a certificate of common stock at a par value 
of $35 to each of 38 persons who have paid the corporation 
that sum. The money is for construction. 

The commission has issued an order authorizing the Santa 
Paula Home Telephone Company to buy the property of the 
Pacific Telephone & Telegraph Company in Santa Paula, 
Ventura county, for $25,000 and to issue to the latter com- 
pany its two-year note for this sum at 6 per cent. 

The Oro Electric Corporation has filed with the com- 
mission an account of bonds pledged of the value of $135,000 
under the authority of the commission for a total of $180,000. 
Of the bonds there were redeemed and returned to the treas- 
ury $135,000, leaving $45,000 still pledged. 


TRADE NOTES. 


The completion of the Willamette Pacific branch of the 
Southern Pacific Railroad between Eugene and Coos Bay, 
Oregon, a distance of 221 miles, opens up a rich territorv 
where coal mining, fishing, timbering, dairying, stock raising, 
fruit raising and agriculture will supply the major part of the 
new road’s tonnage. 

The contract for 2000 h.p. in motors for the Crossett West- 
ern Lumber Company at Wauna, Wash., was awarded to the 
Allis-Chalmers Manufacturing Company through the Portland 
office and not to the Westinghouse as previously announced in 
connection with the contract for a 1875 k.v.a. Westinghouse 
steam turbine and Le Blanc condenser. 
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ILLUMINATION. 


LOS ANGELES, CAL.—The board of supervisors has 
adopted specifications for additional lights in the Sheran Dis- 
trict. 


SPOKANE, WASH.—Commissioner Fassett has instructed 
the city engineer’s office to proceed with plans and estimates 
for the lighting of Sprague avenue. 


CASA GRANDE, ARIZ.—The town council has called a 
bond election for February 15th. The proposition includes 
an issue of $21,000 for a lighting plant. 

REDLANDS, CAL.—The Southern California Edison Com- 
pany will install a new type of arc light in place of lights now 
in use. The lights will be installed at once. 

PHOENIX, ARIZ.—The county board of supervisors has 
granted a franchise to the city of Glendale to extend its 
present light and water plant outside of the city limits. 

LOYALTON, CAL.—An ordinance has been passed pro- 
viding for the issuance and redemption of bonds in the sum 
of $5000 for the construction of an electric light and power 
plant. 

BERKELEY, CAL.—A contract for the installation of a 
new lighting system in Lighting District No. 1, has been 
awarded to the Pacific Fire Extinguisher Company on its 
bid of $22,300. 

SPOKANE, WASH.—F. H. Shields, head of the Shields In- 
vestment Company, has purchased the controlling interest in 
the Rathdrum Electric Company, which supplies light to the 
towns of Post Falls and Rathdrum, Idaho. 

HUNTINGTON BEACH, CAL.—At a meeting of the board 
of supervisors bids were received for additional lights for the 
Tustin Lighting District, and the bid of the Southern Califor- 
nia Edison Company of $1.15 per 32 candle power was ac- 
cepted. 

PHOENIX, ARIZ.—The city commission has awarded a 
contract for the installation of additional ornamental street 
lights to the New State Electric Supply & Fixture Company 
at $18,550. The city will furnish standards and the con- 
tractors all the material and labor. 

WOODLAND, CAL.—At a conference held here Local 
Manager Coons and Engineer Jones of the Pacific Gas & Elec- 
tric Company, gave assurance that the company’s plant on 
Main street will be removed within the next two years. The 
gas company officials also stated plans are under way to lay 
a high pressure gas main from Sacramento to Woodland along 
the state highway, incidentally supplying Washington, Davis, 
University Farm and all residents along the line. Should 
the main be laid, gas will no longer be manufactured in Wood- 
land. The gas officials stated that hereafter the company 
would sink wells to furnish its own water. 

LOS ANGELES, CAL.—The initial payment for the South- 
ern California Edison Company's gas properties, and the gas 
property of the Long Beach Consolidated Gas Company has 
been made by the Southern Counties Gas Company. The 
papers which finally closed the deal were signed by W. A. 
Brackenridge, vice-president and general manager of the 
Southern California Edison Company and F. R. Bain, president 
of the Southern Counties Gas Company. Officials of the com- 
panies refuse to state the exact amount paid for the properties. 
It is reported, however, that the consideration was between 
$3,000,000 and $4,000,000. One of the conditions of the trans- 
action involves the approval of the State Railroad Commis- 
sion, to which the proposed transfer will be submitted as 
soon as the detailed descriptions of the properties can be 
prepared. No action will be taken on the transfer of the prop- 
erties to the new owner until the commissfon has approved 
of the sale, according to officials of the Edison Company. 
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TRANSMISSION. 


CATHLAMET, WASH.—The city council has granted a 
franchise to James G. West to use all the streets and highways 
in Cathlamet to erect a line for transmitting electricity. 


SAN FRANCISCO, CAL.—The Pacific Gas & Electric Com- 
pany has placed fm service its two big submarine cables across 
the bay, just completed. The cables extend from the Expo- 
sition grounds to Yellow Bluff, near Fort Baker. Each cable 
four inches in diameter, consists of lead pipe wrapped with 
steel wire. Three conductors, made up of 37 small wires, 
carrying the current, run through each cable. Heretofore the 
company has relied chiefly on its steam plant for the genera- 
tion of current for supplying San Francisco, and the cables 
are the first under the bay to be used by the corporation. 
They will be fed by several mountain power plants. 


TRANSPORTATION. 


MARTINEZ, Cal.—The Martinez & Concord Interurban 
Railway Company has applied to the trustees of Martinez 
for a franchise to construct and maintain an electric railroad 
over portions of certain streets. Sealed bids will be received 
up to March 6th for the proposed franchise. 


SAN FRANCISCO, CAL.—The board of works has filed a 
tabulation showing that the Municipal Railways available 
cash in the treasury amounted on December 31 to $437,000. 
This is the sum that the supervisors may use for extensions 
or purchasing United Railway lines. It includes $200,000 
that was set aside as an investment fund, of which $124,500 
has been invested in the city’s library bonds, maturing July 
lst next. The purchase by the city of the United Railroads 
lines west of Twin Peaks is under consideration. 


LOS ANGELES, CAL.—Plans for the extension of the 
Pacific Electric lines will be carried out on a large scale 
during 1916. The first improvement to be completed will be 
the construction of the elevated track from the rear of the 
Sixth and Main Terminal over private property and across 
streets to San Pedro street. The second extension is on Ionia 
avenue, a cut off which will connect the Redondo line with 
El Segundo. Further plans for the proposed subway to the 
west coast beaches will be made. In addition to local im- 
provements it is reported that possible extensions to San 
Diego and Santa Barbara will be considered. 


TELEPHONE AND TELEGRAPH. 


BURBANK, CAL.—The only bid submitted for a tele- 
phone franchise was that of the Pacific Telephone & Tele- 
graph Company and the franchise was granted to them. 


PULLMAN, WASH.—Improvements costing $4600 will be 
made at the Pullman office of the Pacific Telephone & Tele- 
graph Company, according to the statement of C. K. Hickman. 

OTHELLO, WASH.—A meeting was held here recently for 
the purpose of organizing a telephone Company. J. F. Lee 
was chosen chairman and P..J. Vandenburg, secretary. The 
company will probably be incorporated and a line built from 
Othello to Hatton. 

EL CENTRO, CAL.—The Imperial Telephone Company 
has announced that it will construct 2 new central exchange 
building and offices on the site on State street. The project 
calls for an additional investment of $32,600. The building 
itself will cost $5000, the balance will be spent for equipment. 
Specifications are in the hands of contractors. 

SAN FRANCISCO, CAL.—The following bids were re- 
ceived by the chief of the bureau of yards and docks, Navy 
Department, Washington, D. C., for construction of five 
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buildings at the naval radio station, Cavite, P. I.: J. F. Till- 
man Co., Portland, item 1, $141,750; 2, $123,640; 3, $500. Con- 
struction & Engineering Co., San Francisco, item 1, $54,000; 2, 
$42,800; 3, $200. 


WATERWORKS. 


McCAMMON, IDAHO.—The city has voted $20,000 bonds 
for waterworks. 


REXBURG, IDAHO.—The city is investigating the feasi- 
bility of a new waterworks system. 


SEWARD, ALASKA.—Seward Water Power Company’s 
plant is reported sold to Easterners for $200,000. 


LOVELOCK, NEV.—At the recent special election bonds 
in the sum of $90,000 for a new water system carried. 

SPOKANE, WASH.—Coulee City people are organizing a 
stock company to install waterworks and light systems. 

NORTH YAKIMA, WASH.—Bids were opened January 
21 for 75,000 bonds issue for water department extension. 

RITZVILLE, WASH.—Proposed paving of Main street 
will necessitate laying cast iron water mains and surface 
drains. 

OLYMPIA, WASH.—Bond issue of $110,000 voted to pur- 
chase private water system; $22,000 to be used for improve- 
ments. 

DOWNEY, IDAHO.—W. D. Colton, of Idaho Falls, is 
named as engineer on a proposed waterworks plant at this 
place. 

SEAL BEACH, CAL.—A bond election will probably be 
held soon for the purpose of acquiring water, sewer and street 
lighting systems. 

COLVILLE, WASH.—City officials are considering three 
sources for better water supply. D. H. Sawyer, hydraulic en- 
gineer, has investigated the supply. 

SACRAMENTO, CAL.—Sealed bids will be received for 
furnishing materials and constructing an addition to the city 
water works at Front and Ninth streets, up to February 8th. 

SUNNYVALE, CAL.—The trustees have instructed the 
water superintendent to make necessary extensions of the 
water system on Mathilda, Washington and McKinley ave- 
nues. 

ABERDEEN, WASH.—Plans will probably be prepared 
soon for $350,000 waterworks system. L. D. Kelsey, city 
engineer, and R. H. Thompson, of Seattle, is consulting engi- 
neer on the project. 

VENTURA, CAL.—Notice of intention of the Palo Verde 
Water Company to create a bonded indebtedness of $500,000 
has been filed in the superior court. The chief place of busi- 
ness of the company is Oxnard. 

BOISE, IDAHO.—The Idaho Improvement Company, a 
private concern, will probably spend $10,000 in enlarging its 
waterworks system, and the Coeur d’Alene people are talking 
of water system improvements. 

ALBION, WASH.—Mayor Crawford and council plan to 
install a system of waterworks. The committee to secure a 
site includes Councilmen C. E. Wright and C. E. Calvert. The 
question of bond issue to be submitted to voters. 

BOWIE, ARIZ.—The Southern Pacific Company is serving 
a six months’ notice to Bowie that after June they will cut 
off the water supply to the public. It is probable that the 
town will issue bonds and put in a water system. 

LOS ANGELES, CAL.—The publuc service commission 
has instructed Chief Engineer Mulholland to appraise the 
water plant in the Rose Hill District and report what would 
be necessary to give the district an adequate system. 

LOS ANGELES, CAL.—The board of supervisors has 
adopted resolutions awarding contracts for furnishing water 
pipes for the Los Angeles County Water Works District No. 
3, to the Llewellyn Iron Works, and to the Lacey Manufac- 
turing Company. 
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POCATELLO, IDAHO.—The city may soon start work 
on the proposed $400,000 waterworks system. The city is now 
supplied by a private firm, the Pocatello Water Company. 
The city’s bonds were sold in December to the Lumbermen’s 
Trust Company of Portland. 


RICHMOND, CAL.—Consulting Engineer J. D. Dockweller 
has completed his report. In the report is included the Sac- 
ramento water project, the Contra Costa well plan, that of 
purchasing the People’s water pumping plant, reservoir and 
wells and the Marin county project. 

COLVILLE, WASH.—The city authorities have become 
alarmed about the diminution of the water supply from the 
springs in Munson Canyon and a campaign for a new system 
is being waged for a better head, where a supply can be se- 
cured with sufficient volume to meet all emergencies. 

MILWAUKEE, ORE.—Consolidation of the Milwaukee 
water works, the Minthorn Springs Water Company, and the 
Bellwood Water Works into one company for the purpose of 
furnishing Minthorn Springs water to the people of Milwaukee 
is a new plan taking form here. It is planned to organize an 
entirely new company, take over the three plants, establish a 
pumping plant at Minthorn Springs and operate all three 
plants as one. 


SACRAMENTO, CAL.—The water report for Sacramento 
by Experts Wilhelm and Hyde is practically completed and 
will soon be submitted to Commissioner of Public Works 
Thomas Coulter. It is understood that the document will re- 
view the three sources of water supply investigated—moun- 
tain, river and wells—very fully and that it wfll recommend 
that the city continue to use the water from the river, but 
that a filtration plant, at a cost estimated at about $1,000,000, 
be installed. One of the experts, Professor Charles Gilman 
Hyde, formerly prepared plans and specifications for the city 
several years ago. The cost of the plant at that time was 
estimated at $660,000. 


SALEM, ORE.—Until the question of whether the state 
public service commission has jurisdiction in Carey act 
projects or private corporations is decided, hearing before 
the commission of the complaint of the Central Oregon Irrvf- 
gation Company Water Users’ Association against the Cen- 
tral Oregon Irrigation Company will be postponed. This was 
ordered Saturday when the Supreme Court issued a writ of 
prohibition, delaying the hearing set for next Monday at 
Bend. The court set February 3 as the time for hearing 
arguments on the question of the commission’s jurisdiction. 
The water users’ association alleges that unless the company 
makes repairs the system will be of little value when the 
settlers take it over two years from now. In its reply the 
company alleges that the settlers are behind in their pay- 
ments. 

SALEM ORE.—Permits for irrigating 87,329 acres of 
land, developing 30,766 horsepower and storing 285,669 acre- 
feet of water were issued last year by State Engineer Lewis. 
The permits number 581 and the total estimated cost of all 
the projects under them is $5,349,152. Under the rights 
issued provision is made for municipal water supplies for 
Portland, Tillamook, Oregon City, Gaston, Amity, Falls City, 
Milton Cove, Halfway, Eastside, Marshrfield, Lakeside, New- 
pert and Reedsport. Besfdes permits for irrigation, power 
and municipal supply, a large number have been issued 
for individual domestic supply, manufacturing and other 
uses to which water is applied. Malheur county led last 
vear in number of permits with 109. Josephine follows 
with 47, Harney 42, Baker 41, Grant 40, Crook 34, Jackson 
34, Wallowa 30, Hood River 28, Coos 23, Umatilla 17, Tilla- 
mook 12, Wasco 14, Lake 13, Wheeler 11, Klamath 11, Doug- 
las 10, Union 9, Curry 8, Jefferson 7, Lane 7, Morrow 3, Clat- 
sop 2, Lincoln, Sherman and Gilliam 1 each. In the Willam- 
ette Valley 23 permits were issued. 
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The letter and number before each name are used in the classified page following 





C-3 


C-4 


D-4 


D-2 


E-1 


E-2 


E-4 


F-3 


G-1 


G-1 


H-1 


H-2 


L-2 


M-2 


M-4 


American Ever-Ready Works of National Carbon Co.. 
Los Angeles; 755 Folsom St., San Francisco; Seattle. 
Atchison, Topeka & Santa Fe Railway Co............ 
673 Market St., San Francisco; 1218 Broadway, Oakland. 
Bakerwdoalyn . COCA «oo 6055 a0 bh babe s.s vee wisn eRe oes 


71 New Montgomery St., San Francisco; 911 Western 
Ave., Seattle; 353 E. Second St., Los Angeles. 


Benjamin Electric Manufacturing Co................ 11 
590 Howard St., San Francisco. 
RNG I Eo 8 voc a eve e oh sec cassmsekiose sees 3 


(See Pierson, Roeding & Co.) 


Busch-Sulzer Bros.-Diesel Engine Co................. 
Rialto Bldg., San Francisco. 


Cea TNs oe ho Ws a nc cd aptbicg snag ence vabe ee 14 


906 So. Hope St., Los Angeles; 56 Natoma St., San Fran- 
cisco; 65 Front St., Portland, Ore. 


Crm TI Oe oii in oko ls ka ae 0 Kee TERT EA Co 906 13 


Crossley Bldg., 618 Mission St.. San Francisco: 228 Central Avenue, 
Los Angeles. 


Cutler-Hammer Manufacturing Co..............++..:. 


579 Howard St., San Francisco; Morgan Bldg., Portland, 
Ore.; San Fernando Bldg., Los Angeles. 


Davis Slate & Manufacturing Co...............+. eas 
Chicago, Ill. 
Dearborn Drug and Chemical Works......... eves 20 


355 East Second St., Los Angeles; 301 Front St., San 
Francisco. 
Edison Lamp Works of General Electric Co.... 


Rialto Bldg., San Francisco; 724 So. Spring St., Los 
Angeles. 


Edison Storage Battery Supply Co............ eee 10 
441 Golden Gate Ave., San Francisco. 
Electric Storage Battery Co..........ccccscccccccees 3 


Pacific Electric Bldg., Los Angeles; Spalding Bldg., 
Portland; 118 New Montgomery St., San Francisco; 
Colman Bidg., Seattle. 

Electric, Railway & Manufacturing Supply Co....... 10 
34 Second St., San Francisco. 

Pebaicn; DGG Se ik SE es i oc eee SUT ee 
Los Angeles; Portland; 651 Mission St., San Francisco; 
Seattle; Spokane. 

Federal Sign System (Electric)...................+- 
618 Mission St., San Francisco. 
aed SS Fok 5k obec adoehs oxiokeeies eau> 12 


724 So. Spring St., Los Angeles; Worcester Bldg., Port- 
land; Rialto Bldg.. San Francisco; Colman Bldg., 
Seattle; Paulsen Bldg., Spokane. 


Gamarad. Valittt Gabi ikk donde sa ddd ie tee eK 00s 


1117 Van Ness Ave., San Francisco; 331 Wall St., Los 
Angeles; British Columbia Electric Ry., Ltd., Van- 
couver, B. C. 


atte We C0 iis ieee ais bs 500. For eben Vee 
(See Western Electric Company.) 


Fiemnte IG. iio Fao ko 0 aH bs Sde seus Veen aeeie 10 


330 So. Los Angeles St., Los Angeles; 345 Oak St., Port- 
land; 807 Mission St., San Francisco. 


Hunt, Mirk & Co... 
141 Second St., San Francisco. 


Hurley Machine Co........... ios te tas heed as uel 
New York and Chicago. 
Indiana Rubber and Insulated Wire Co.............. 
Fobes Supply Co., Portland and Seattle. 
Leia BR TOG okie nie Sia hs hc cewin ce scus 
Eighth and Alameda St., Los Angeles. 
Locke Insulator Manufacturing Co.................. 3 
(See Pierson, Roeding & Co.) 
McGlauflin Manufacturing Co.................ce0e0, 
Sunnyvale, Cal. 


DCU TI Se ks Cienib dns 06a shane eecscbek tens 5 
Monadnock Bidg., San Peansince. 


M-3 


N-1 


N-3 


N-4 


T-1 


T-2 


W-2 


Ww-4 


w-5 


Ww-8 


DE Ee, CG ois os bis ine SSW RT EROS 3 
Van Nuys Bldg., Los Angeles; Spalding Blidg., Portland: 
Kearns Bldg., Salt Lake City; Sheldon Bldg., San Fran- 
cisco; Mutual Life Bldg., Seattle; Santa Rita Hotel 
Bldg., Tucson. 

I I eee og 


151 Potrero Ave., San Francisco. 


PIMCIONGT CRTOOR COMNDORY 6. o.oo kins ccc ce eaes¥eeaes 
Cleveland, Ohio. 


National Conduit & Cable Co., The...............4.. 


Trust and Savings Bldg., Los Angeles; Rialto Bldg., San 
Francisco. 


National Lamp Works of G. B. Co............cceccees 
(All Jobbers.) 


Bee DOPE POUR tOR Wie Goi. o.oo kn os cc mens cs os nie ? 
629 Howard St., San Francisco. 


Northwestern Pacific Railroad.................ee000- 
808 Phelan Bldg., San Francisco. 


RN ee ay pds cules pea e's @ObR 14 
(All Jobbers.) 


Pacific Electric Manufacturing Co................... 
80 Tehama St., San Francisco. 


PG Ne MOONE Gn oak ince cdenccaccccccioens ‘ 


236-240 So. Los Angeles St., Los Angeles; 90 Since 
St., Portland; 200-210 Twelfth St., Oakland; 575 Mission 
St., San Francisco; 307 First Ave. So., Seattle. 


™Nm 


Peon: Wend Wh NE OO sc sil sis vo slain ve Cine cc detes 10 
2219 Harrison St., San Francisco. 
Ponte. iets a ies i ek he 4 


Pacific Electric Bldg., Los Angeles; Rialto Bldg., San 
Francisco; Colman Bldg., Seattle. 


Pittsburgh Piping & Equipment Co.................. 14 
Monadnock Bldg., San Francisco. 


Schaw-Batcher Company, Pipe Works, The.......... 
211 J St., Sacramento; 356 Market St., San Francisco. 


Simplex Mileetrie: Heating Co... i. eee ke. 14 
612 Howard St., San Francisco. 

TR I is oa Fe es oc ice VO EAS Ta ieee 2 
Flood Bidg., San Francisco. 

Bepnmn: Biesirie Warte es ik ois 5 i ee ee ek ie 10 


Rialto Bidg., San Francisco; Colman Bldg., Seattle: 
Corporation Bldg., Los Angeles; Electric Bldg.. Port- 
land; Paulsen Bldg., Spokane. 


Standard Underground Cable Co. ... 6. cc csccccccceccs 3 


First National Bank Bldg. San Francisco; Hibernian 
Bidg., Los Angeles: Yeon Bldg., Portland; Central Bldg., 
Seattle, Wash. 


IG CESS hoc ae avs & oa0's wa bess cObba ce 13 
(See Western Electric Co.) 

Tubular Woven Fabric Company.................... 4 
Pawtucket, R I. 

SCE: SNE CU i diaka dk o Sobre 4 bk ado 6 eS RES eee 13 


Eighth and Santee Sts, Los Angeles; 1901 Telegraph 
Ave., Oakland, Cal.; 680 Folsom St., San Francisco; 907 
First Ave., Seattle; 45 North Fifth St.. Portland, Ore. 

Westinghouse Electric and Manufacturing Co....... 


50-52 East Broadway, Butte; Van Nuys Bldg., Los 
Angeles; Couch Blidg., Portiand; 212 So. W. Temple, 
Salt Lake Citv: 165 Second St.. San Francisco: Second 
and Cherry Sts., Seattle; Paulsen Bldg., Spokane. 


Westinghouse Machine Co.................ccceeeees 
141 Second St., San Francisco. 

Westinghouse Lamp Co 
(See Westinghouse Electric & Manufacturing Co.) 
Weemtemn: Pigs & Sree Ges oi ies ees ee AN ee. 


444 Market St., San Francisco; 1758 North Broadway, 
Los Angeles. 








